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POINTS 


The A.E.C. Dumptruk gives an unrivalled 
combination of capacity, economy, power and 
output. With a payload of up to 30,000 Ibs, 
extra-quick turn-round, and outstanding economy 
of operation, the A.E.C. Dumptruk gives 

the cheapest cost per yard moved. 


Designed, powered and built by 


A.E.C. LIMITED 


SOUTHALL - 


MIDDLESEX 
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7 FULLY ARTICULATED BOGIE a RAPID TURN-ROUND 


Fully constant-mesh 5-speed Pressed channel section 
gearbox frame 


3 UNFAILING POWER 6 OPERATOR COMFORT 





Sole Distributors in U.K. 


SCOTTISH LAND DEVELOPMENT 
CORPORATION 2: st jancss stncer, Lonvon, sw. 


SERVICE DEPOTS: GLASGOW, NEWCASTLE-UPON-TYNE, NOTTINGHAM. 
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SHODA Oil Expellers 


We sell Skoda 600 belt—driven oil expellers and also 
Skoda oil expellers with builtin electric motors. 
They have been well proven in such smaller opera- 
tions as the pre—pressing and the final pressing of 


currant oil seeds. 


Both types are very popular in a number of Asian 


countries. 





TECHNOEXPORT 


PRAGUE CZECHOSLOVAKIA 
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Non-Ferrous Metals| 








IN ANY QUANTITY AT MILL PRICES 


Remember — 


DAY-TO-DAY STOCKS 
AT RIGHTON EXCEED 
1000 TONS FOR 


IMMEDIATE DELIVERY 


...and include many sizes not 
readily obtainable elsewhere. 


CONVENIENGE 


You can order your materials in any quantity as 
and when you want them. No tied-up capital; no 


possibility of redundant stocks. 


CONSISTENT QUALITY 


We are official stockholders for Imperial Chemical 
Industries (Metals Division) and all our stocks 
within the range they cover are of their manufac- 
ture. This ensures a high consistency of quality 
and temper and overcomes the tendency toward 
variation often noticed when buying from stock- 
holders. These stocks are supplied at the prevail- 


ing Mill Price for all quantities. 


PERFECT STOCK CONDITION 


Our Warehouse has been specially designed for 
storing metals. Strict temperature control enables 
us to keep materials in Mill condition and the 
efficient layout, with its under-cover loading bays 
and mechanical handling, ensures rapid loading 


and delivery. 


x Send for a copy of our illustrated 44 page 
‘Stock & Weights’ Booklet 








ABOvE A section of our Brass Rod Store. The racks shown were made to our own design, each are capable of holding 100 tons. 


BELOW This Strip and Section Rack contains over 2,000 compartments. 





Henry Righton 
& CO., LTD. 


70/84 PENTONVILLE ROAD, LONDON, N.I. 
TELEPHONE TERMINUS 8877 


AND AT BIRMINGHAM & BRISTOL 





day 5566 
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Compressed Air is a 
SAFE and RELIABLE source of POWER 


vi 





Civil Engineers know the value of efficient reliable plant and specify lu the coumrucsion and vepai of thige and other wachanical engineering 
BROOMWADE ° spheres, “ BROOMWADE ” equipment hoe proved Paglcts.% 











Here is part of a ““ BROOMWADE ” installation at the I.C.I. Works, 
Slough, where the famous ‘ Dulux’ paints are made. 


Where oil-free air is necessary, as in chemical, food processing and instru- 

ment control, ““ BROOMWADE ” oil-free air compressors are outstanding. 

Iilustrated is an oil-free air compressor installation for Electric Lamp 
manufacture. 


“ BROOMWADE ” Pneumatic Equipment is being increasingly used in most industries. 

By constant research and development, “ BROOMWADE ” is maintaining its position as one of the 
leading manufacturers in the field of Compressed Air Engineering. 

Throughout the world, ““ BROOMWADE ” products are noted for ECONOMY, EFFICIENCY and 
RELIABILITY, even under the most arduous conditions of service, backed by works trained, technical 


representatives and a world-wide servicing and spare parts organisation. 
When users’ problems are submitted to “ BROOMWADE”, they are closely studied and ways and 


means of solving them are explored. 


*“BROOMWADE’’ 


Air Compressors & Pneumatic Tools—YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom’’, High Wycombe. (Telex 
722 SAS 
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Unsurpassed for riveting, flanging, forming, or any purpose for which 
heavy plates, sections etc., have to be manipulated and formed. 


RICE & CO. eens) LTD. - 


HYDRAULIC ENGINEERS 





Hydraulic Flanging 





Makers of: PUMPS, ACCUMULATORS, For LOCOMOTIVE BUILDERS, sc eeseagtinen He 
RIVETERS, PRESSES, FOR FLANGING RAILWAY WAGON MAKERS, Teak ond Plates. (2 LEEDS, ENGLAND 
BENDING AND STRAIGHTENING, BOILERMAKERS, SHIPBUILDERS, J Several sizes. Any , 
. Tel : “PRESS, LEEDS” Telephone: 75305 
DEEP PRESSING, LEAD PIPE TANK & GAS-HOLDER MAKERS power. "Galle: ASO Stand Gh Batiecs 
EXTRUSION, BALING STEEL SCRAP, CONSTRUCTIONAL ENGINEERS, 
WOOL, COTTON, Ete. RAILWAYS, DOCKS, STEELWORKS, Etc. L 
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SINCE 1821 





qos SNOW 


SPRie ¥ 

Meticulously produced to the most rigid specifi- 
cations for a world-famous concern,this precision 
spring purpose-made by Riley has to meet precise 
linear dimensions under varying loads, with 
tolerances as low as -200 Gms. 


Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. 
+s? ele) Every spring is tested (in most cases under actual 

o working-conditions and temperature) to the highest 
7 @10)@) standards — Riley standards — which ensure a 
ve product of the finest uniform quality. 


Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only 
acceptable qualification. Many try to reach these 
high standards, but few approach them. 


| Berre ouzbeles 


There are no finer springs 
than Springs by 


& 





ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE. Tel: ROCHDALE 2237 (5 lines), Grams : ‘“RILOSPRING’ Rochdale Telex 63-151 
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NORTHAMPTON COLLEGE, LONDON 
POSTGRADUATE DIPLOMA AWARD 
The complexity of modern technological advance 

provides opportunities for forward-thinking young 


scientists who equip themselves with specialist 
knowledge beyond the first degree or diploma-in- 
technology level. To provide this scientific know- 
ledge the Northampton College of Advanced Tech- 
nology, London, has introduced FULL-TIME 
POSTGRADUATE COURSES in «pecified 
topics. To meet the situation of young men who 
are in the direct line for promotion and who could 
not be spared by industry for a continuous period 
of three terms, the College is willing to spread the 
academie studies for the Diploma over three separate 
sessions, with full-time attendance during one 
term only per year. 
The topics at present offered are as follows: 
(i) Automatic Control 
(ii) Highway Engineering and Bridge Design 
(iii) Engineering Materials 
(iv) Aeronautical Engineering 
(v) Servomechanisms and Regulators 
Mathematies for Engineers 
Physics of Semi-Conductors. 
» course in Automatic Control begins in April, 
1960; the others in October, 1960. 
Prospectus may be obtained from the SECRE- 
TARY OF THE COLLEGE, ST. JOHN STREET, 
LONDON, E.C.1, 


TENDERS 


| THE OFFICE OF THE KERALA STATE ELEC- 
TRICITY BOARD, CIVIL BRANCH, POST BOX 
NO. 21, TRIVANDRUM 1, SOUTH INDIA, invites 
TENDERS for the following: 
TENDER ENQUIRY NO. HEP 2/60. 
“ For the supply and erection of 2932 tons of 
Penstock Pipes 4 feet to 10 feet diameters with 
all necessary bends, expansion joints, manholes, 


Detailed tender specifications can only be obtained 
from the OFFICE OF THE ADDITIONAL CHIEF 
ENGINEER (CONSTRUCTION), KERALA STATE 
ELECTRICITY BOARD, CIVIL BRANCH, POST 
BOX NO. 21, TRIVANDRUM 1, SOUTH INDIA, 
on payment of £4 15s. Od. per tender enquiry and 
14s. for each additional copy. 

Earnest money amounting to £3060/- shall be fur- 
nished along with the tender 

Remittance towards cost of specifications are not 
refundable 

Tenders are due for return to Kerala State Elec- 
tricity Board at the above address by 3 p.m. on 
isth April, 1960, and NOT to this office. 

Specimen copy of the above tender enquiry can 
be seen at ENGINEERING BRANCH, INDIA 
STORE DEPARTMENT, GOVERNMENT BUILD- 
ING, BROMYARD AVENUE, ACTON, LONDON, 
W.3, under the following reference $.4159/59/ NS¢ 
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EXPERT TRAINING BY POST, all branches | 


engineering. Guaranteed coaching. Professional 
Exams.—Write for FREE book: INTERNATIONAL 
CORRESPONDENCE SCHOOLS, INTERTEXT 
HOUSE, PARKGATE ROAD (DEPT. 420), 
LONDON, 8.W.11. G77 


QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 


POSTGRADUATE DIPLOMA IN NUCLEAR 
ENGINEERING 


A ONE 





| ENG B 598 
FOR SALE 
OR HIRE 
|STEEL, ALUMINIUM, BRASS, SHEET 
AND OPFCUT, 10 to 24G. Small or large 
| quantities. Cash payment—DYAS & FOWLE. 


41, LOUDOUN ROAD, N.W.8, MAT. 2711, 5477, 


G 663 


YEAR COURSE of study in applied | 


nucleonics and reactor theory will be given during | 


the Academic Year 1960-1, and will prepare students 
for the above diploma. A good honours degree in 


Engineering, Science, or Mathematics is a necessary | 


entry requirement. 
to suitably qualified applicants 
application is necessary. 
course can be obtained from the 
ENGINEERING 


but 


SECRETARY, 


NUCLEAR LABORATORY, 


QUEEN MARY COLLEGE, MILE END ROAD, | 


LONDON, E.1. B 599 


CONSULTANTS & 
EXPERIMENTAL 
WORK 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 
CAN 4244/5/6 


“ Wilmaket, Nordo, —,. 
G 87 


Telegrams : 








BUSINESS FOR 
SALE 





SMALL ENGINEERING BUSINESS including 
Nine Machine Tools, ete., Stock and Materials-in- 
Trade, £2500.—Apply EDWARD RUSHTON SON 
AND KENYON, 12, YORK STREET, MAN- 
CHESTER, 2. B 581 


Studentships will be available | 
immediate | 
A brochure describing the | 


| PELS TYPE EFG.20 DOUBLE GEARED 
| SECTION CROPPING MACHINE. Steel 
| Plate frame. Motorised for 400/3/50. Capacity: 
| will crop rounds 23 in., squares 2 in., flats 5 in. by 
14 in., angles and tees 6 in. by 6in. by gin. Weight 
approximately 50 ewt. 
| JOHN HANDS STYLE SCG. NO. 8 SIZE 
| DOUBLE GEARED DOUBLE SIDED 
POWER PRESS, with cast steel body. Arranged 
motor drive for 400-440/3/50. Pressure exerted 
approximately 400 tons. Stroke 8 in. Between 
uprights 26 in. Bed 24 in. by 26 in. Treadle- 
operated clutch. Weight approximately 10 tons. 
| NIAGARA POWER OPERATED GEARED 
| BENDING ROLLER, mounted on fabricated 
| steel stand. Arranged motor drive for 400-440/3 
50. Capacity mild steel 16 S8.W.G, 
rolis 49 in. Diameter of rolls 24 in. Weight 
approximately 7 ewt. 
FOUR BLACKBURN & CRAWSHAW 
POWER OPERATED GEARED ROTARY 


speed 51 ft. 6 in. per minute. 
drive for 400/3/50. 

BESCO TYPE DG. MOTORISED NIBBLING 
MACHINE, on cast iron stand. Motorised for 
400-440/3/50. With circle cutting device for 
handling circles up to 48 in. diameter. Capacity 
mild steel in. thickness. Cutting speed 3 ft. 

date veueca te  - rox. 14 cwt. 

R OPERATED DOUBLE 
GEARED SWING BEAM ANGLE BEND. 
ING MACHINE. Undercrank ty Arranged 
motor drive for 380-420/3/50. Smallest trunk that 
can be formed over beam 36 in. long by 12 in. 
square. Capacity, mild steel 4 ft. by % in. 
Stroke 2} in. Treadle-operated clutch. Weight 

outer ail, . 

ING BEAM UNIVERSAL FOLD- 
ING, ROUNDING AND BOX FORMING 
MACHINE. Capable of flanging or folding 
mild steel plates up to 12 ft. wide by } in. thick. 

| Approx. weight 14 tons. ‘ 

} Photographs of the above are available. 

Very favourable Hire Purchase terms can be 

obtained. 

MACHINE TOOLS, NEW AND USED, 

Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 
359-361, EUSTON "em 


LONDON, N.W.1. 
Telephone; EUSton 4681-3771. 


Arranged motor 


| SHEARING MACHINES. Capacity 4 in. 
| thick. Depth of gap to gauge 204 in. Cutters 
diameters x thickness, 54 in. by }? in. Cutting 





Anda 
LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM, 3. 
Telephone: Central 7606-8. 


’ 
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LATTICE STEEL ERECTION MASTS (light 
and heavy), 30 ft. to 150 ft. high for immediate hire. 
| —BELLMAN’S, 21, HOBART HOUSE, GROS- 
| VENOR PLACE, 8.W.1, G72 


Length of 





} 








TRADE AND TEC 


4s. per line (minimum charge | 


Lines average 6 words 





ADVERTISEMENT RATES 


AGENCIES - ANNOUNCEMENTS - BUSINESS OPPORTUNITIES - CAPACITY 


CONSULTANTS - EDUCATIONAL . EXPERIMENTAL WORK 
FOR SALE OR HIRE - PATENTS - PUBLICATIONS | 
SALE AND VALUATIONS - TENDERS - TO LET - WANTED 


12 lines to the inch. Box number: 2s. 
SERIES DISCOUNT-—-5 per cent. on 6 insertions, 10 per cent. on 13, 15S perce. t. on 26 
DISPLAY AND ILLUSTRATED layouts are accepted 
COPY DATE—first post Monday 


REDUCED RATES for quarter, half and full pages—apply to “Engineering” Dept, C. A. for full 
information, and details of advertisements layout service. 


HNICAL SECTION 





6s.) single column inch rate 48s. 








SWIFT 15 IN. CENTRES ALL GEARED 
HEAD S.S. & S.C. LATHE, on 29 ft. 0 in 
straight flat bed, admits 22 in. between centres, 
2 saddles each with taper turning. 1{ in. dia 
hollow spindle, 15 spindle speeds from 1.5-94 r.p.m. 
A.C. electrics. 

SWIFT 12) IN. CENTRES S.S. & S.C. LATHE 
on 33 ft. 0 in. straight bed, admits 27 ft. 0 in 
between centres, two saddles each with taper 
turning, 1j in. hollow spindle, 15 spindle speeds 
from 1.5 to 94r.p.m, A.C. electrics 

LANG 24 IN. SWING SURFACING AND 
BORING LATHE, all geared head, admit 
32 in. from spindle nose to turret, 24 in. dia. 
hollow spindle, Norton type feed box. 12 spindle 
speeds 10-500 r.p.m., 124 hp 200 volts D.C. 


THOS. W. WARD LTD., 
SHEFFIELD 


ALBION WORKS 


"Phone: 26311 "Grams: “ Forward’ | 
Remember — Ward's might have it: 
G& 60 
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ELECTRIC OVERHEAD 
TRAVELLING CRANES MODERN 
DESIGN HEAVY DUTY TYPE 
CAB CONTROL, SUPPLY 400-440/3/56. 
5-con capacity, 55 ft 3 in. span, by CRAVEN 
BROS. Hoisting 60 f.p.m., cross travel 
100 f.p.m., long travel 100 f.p.m. Lift 25 ft. 

(TWO AVAILABLE). 

5-ton capacity, 47 ft. lin. span, by CRAVEN 
Bros. Hoisting 60 f.p.m., cross travel 
100 f.p.m., long travel 100 f.p.m. Lift 25 ft. 
5-ton capacity, 48 ft. span, by ANDERSON- 
GRICE. Hoisting 5 f.p.m., cross travel 
100 f.p.m., long travel 300 f.p.m. Lift 26 ft. 
(TWO AVAILABLE.) 

5-ton a, 68 ft. 3 in, by SIR 
WILLIAM ARROL. Hoisting 35 f.p.m., 
cross travel 100 f.p.m., long travel 250 f.p.m. 
Lift 32 ft. 6 in. 

GEORGE COHEN 
SONS & CO LTD. 
600 WOOD LANE, LONDON, W 12. 


Tel.: Shepherds Bush 2070. 
G 847 
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MODERN BLACKSTONE EPYV DIESEL 
ENGINE DRIVEN ALTERNATOR SETS, 
400-440/3/50, each mounted on baseplate and 
direct coupled, With standard ancillaries, starting 
equipment and switchgear. 

230 kVA, 600 r.p.m,., comprising 230 h.p. 7-cylinder 
type EPV7 engine, driving alternator by BRITISH 
THOMSON HOUSTON. 

187.5 kVA, 500 r.p.m., comprising 270 h.p. 8-cylinder 
type EPVS8 engine, driving alternator by ELEC- 
TRIC CONSTRUCTION CO. 

169 kVA, 600 r.p.m., comprising 270 h.p. 6-cylinder 
type EPV6 engine, driving alternator by BRUSH 
ELECTRICA 

168.75 kVA, 600 r.p.m., comprising 200 h.p. 
5-cylinder type EPV5 engine, driving alternator 
by CROMPTON PARKINSON. 

165 kVA, 600 r.p.m., comprising 200 h.p. 6-cylinder 
type EPV6 aa. drivin alternator by 
ELECTRIC CONSTRUCTION CO 

147 kVA, 500 r.p.m., comprising 168 h.p. 5-cylinder 
ty EPV5 engine, driving alternator by 
CROMPTON PARKINSON. 

147 kVA, 500 r.p.m., comprising 225 h.p. 5-cylinder 
type EPV5 engine, driving alternator by 
METROPOLITAN-VICKERS. 

95 kVA, 600 r.p.m., comprising 120 h.p. 3-cylinder 
type EPV3 engine, driving alternator by 
LAURENCE SCOTT. 

THREE 93.8 kVA, 600 r.p.m., comprising 120 h.p 
3-cylinder type EPV3 engines, driving alternators 
by ELECTRIC CONSTRUCTION CO. 


GEORGE COHEN 


SONS & CO., LTD 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, NR. LEEDS 

(Pudsey 2241) B 342 
STEEL FRAMED BUILDINGS for sale, 
400 ft. clear width, as Workshop, Storage, 
| Buildings, etc. Please write details of 
BELLMAN HANGARS LTD., HOBAR 
| GROSVENOR PLACE, LONDON, 8.W.1. 


8 ft. to 
Hangar 
uirements ; 
HOUSE, 
G84 





FOR SALE 
FRORIEP MODEL KE 10, 54” Heavy 
Duty Vertical TURNING AND BOR. 
| ING MILLS; pentagon turret and side 
head; main motor 50 h.p. elevating cross 
rail; rapid traverses. 
F. J. EDWARDS LTD., 
359-361, Euston Road, 
London, N.W.1I. 
EUSton 4681 & 3771. 


G 849 

















Manufacturers:— 
WELDALL & ASSEMBLY LIMITED, 


Olid Wharf Road, Stourbridge, 


Worcs. B 559 


FOR SALE 
PRESS BRAKES & PRESSES 


NEW “WELDALL-GRIGG” 150 TON DEEP 
DRAWING HYDRAULIC PRESS, SIDE 
FRAME CONSTRUCTION. fully auto- 
matic controls. Stroke 39 in.; Daylight 
(Stroke Down) 39 in.; Platen Size 48 in. x 
48 in.; Approach Speed 8 in. per second; 


Pressing Speed | in. per second; Equipped 
with ton die cushion; Cushion size 33 in. 
x 33 in.; Stroke 18 in. DELIVERY 6 


WEEKS. 
NEW “ELDAIR” MECHANICAL PRESS 
BRAKES: 


Model 6/46 (Forming 6 ft. O in. x § in. Mild 
Sceel between frames). EX STOCK. 
Model 8/80 (Forming 8 ft. 0 in. x in. Mild 


Steel between frames). EX STOCK. 
NEW “ELDAIR” HYDRAULIC PRESS 
BRARE. Model 10/140 (Forming 10 ft. 0 in. 
x in. Mild Steel between frames). 
DELIVERY 6 WEEKS. 
Enquiries to:— 
Engineering and Sales Offices:— 
CHARLES S. W. GRIGG LIMITED, 
65-67 Hanworth Road, 


Hounslow, 
Middlesex. 








TRADE AND 





> PATENTS 


THE PROPRIETORS OF BRITISH PATENT 
NO. 760903, for “IMPROVEMENTS IN OR 
RELATING TO METHODS FOR INSERTING 
THE LINING IN THE RIM OF A HOISTING 
ROPE PULLEY,” desire to enter into negotiations 
with a firm or firms for the sale of the patent or for 
the grant of licences thereunder.— Further particulars 
may be obtained from MARKS & CLERK, 57 and 5s, 
LINCOLN’S INN FIELDS, LONDON, W.C.2 

B 569 


TECHNICAL? 


CONTINUED 


THE PROPRIETOR OF PATENT NO. 761845, 
| for “ IMPROVEMENTS IN OR RELATING TO 
MECHANICAL STEPPING MECHANISM”; desires 
to secure commercial exploitation by Licence or 


otherwise in the United Kingdom—Replies to | 


| Haseltine Lake & Co., 28, Southampton Buildings, 
Chancery Lane, London, W.C.2. B 586 


CAPACITY 
AVAILABLE 





PICKLING PLANT 
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SPECIAL 


MENG ati 





PROTOTYPES 






BR EXPERIMENTAL 


CAPACITY up to 10,000 sq. ft. per week, now 
available for the pickling and painting of industrial 
castings, pressings, forgings, steelwork, etc., in | 
modern plant in atmosphere controlled er 
Overall sizes of material which can be handled: | 
length, 28 ft. 0 in.; width, 4 ft, 9in.; depth, 4 ft. 6 in. | 
ING TO GAS WASHERS,” desire to secure commer- | Clients’ specia' painting requirements could be | 
celal exploitation by Licence or otherwise in the | catered for.—Enquiries to: THE WORKS MAN- | 
AGER, THE GENERAL ELECTRIC CO. LTD., 


DESIGNED AND MADE TO ORDER 


THE PROPRIETORS OF PATENT NO. 
764559, for “ IMPROVEMENTS IN OR RELAT- 





























United Kingdom.—Replies to Haseltine Lake «& 
Co., 28, Southampton Buildings, Chancery Lane, FRASER & CHALMERS ENG. WORKS ERITH, | 
London, W.C.2 B 592 | KENT. G 834 | 
MACHINING FOR THE TRADE 
BEESESIIEEESSSESS ESSE RS a 33 333893233 
pilediinees GEORGE WAILES 





& Co. Ltd. 
Established 1855 


382-8 EUSTON RD., LONDON, N.W.|! 


Telephone : EUSton 3176 





For factory dismantling the 
MAYER, NEWMAN SYSTEM 
Scrap Iron & Steel Clearance 

MAYER, NEWMAN & CO. LTD. 
Arundel House, Arundel Street, London, W.C.2. 
Telephone : TEMpie Bar 9711. 








Be ini ee 


G 850 

















‘Quickbinde’ and Permanent-Binding Cases 


The ‘‘Quickbinde” and permanent-binding cases are designed 
to reflect the contemporary character of the front cover and editorial 
pages of “‘ Engineering ”’. 





Extreme left: the improved “‘ Quickbinde’”’, finished in dark green 
with washable covers. Lettering blocked in silver. Takes one 
volume of “‘ Engineering ”’ editorial pages or six issues complete with 
advertisements. Pages secured by three spring clips. Price 18s. 6d. 
post paid. Pair of levers (for first binder only) 9d. extra. 


Left: the permanent-binding case for a volume of editorial pages. 
Finished dark green in washable durable material ; lettering, volume 
number and months, and year blocked in silver. Prices: one case 
17s. 6d. post paid; supplying one case and binding your pages 
52s. 6d. post paid. When ordering, please specify volume number 


ENGINEERING 





Orders and remittances to “‘Engineering” 36 Bedford St. 
Strand, London, W.C.2. (Telephone: TEMple Bar 3663) 


J 
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BUDENBERG 


ome FE ane 


BUDENBERG GAUGE COMPANY, LIMITED 
MANCHESTER 


BROADHEATH, NR. 


SCHAFFER 
DIAPHRAGM 


GAUGES 


Pressure Gauges in 
non-corrodible mould- 
ed plastic cases for the 
chemical 


and allied Safety Valve 


industries. 





Branch Offices: London and Glasgow 


dm BU9 





Patent Full Bore 





FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 





AULD’S PATENT 
Full Bore Safety Valve 
enables full area of seat 

to be utilised for 
discharge. 





Class mae 
Reducing Valve 


We also manufacture 


SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 
TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING AND DE-SUPERHEATING 


DAVID AULD & SONS LTD. 
Whitevale Foundry, GLASGOW. 


Telephone Ne. Bridgeton 1242 


UNITS 





Teleerams: “Reducing,” Glasgow 





Metal 
Expansion Bolts 
Loose Bolt Type 
Bolt Projection 


Type 





LOOSE BOLT TYPE. For use where it is 
desirable or necessary to insert the bolt AFTER 
the Rawlbolt shield has been placed. in position. 
These are usually preferred for floor fixings because 
there is no necessity to LIFT whatever has to be 
fixed either when installing or removing it. 
Moreover, if removed, NO projecting bolt is left 
in the floor. 


BOLT PROJECTING TYPE. For use where it is 
desirable or necessary to have a Bolt in position 
BEFORE whatever has to be fixed is offered up 
into position. These are usually chosen for making 
firm fixings to a wall, because the item to be fixed 
can be SUSPENDED on the projecting bolt while 
the nut is put on and tightened. For overhead 
or ceiling work, either type of Rawibolt is equally 
applicable. 


When the Rawlbolt is inserted in the hole the action 
of turning the bolt causes the segments to be com- 
pressedagainst the wall of the hole completely 
locking the bolt and the fixture in position. There is 
no grouting in, therefore no waiting for cement to 
harden. Sizes for 3/16 in. to 1 in. Whit Bolts. 








Made of malleable iron. 


CEMENT-IN 


SOCKETS 


For fixing in-situ 
before cement 
is poured 


They are placed in position before 


the cement is poured and remain permanent sockets to receive 


the bolts. 


To “ spot” the Cement-in Sockets when fixed in 


the cement, a small wooden plug is usually inserted in the 
threaded hole and later removed. 
Sizes for fin. to lin. Whit Bolts. 






“H” TYPE 
TOGGLES 


For use with standard carriage bolts where a heavy load has 
to be carried, and it is difficult or impossible to reach the 


reverse side of the wall for a through fixing. 


This device is 


the same in principle as a Gravity Type Toggle, but it is 


made especially for heavy duty work. 
through the wall with a Rawltool. 


A hole is bored right 
The ‘H’ Toggle is 


suspended horizontally towards the head of a bolt and pushed 
through the hole until it reaches the void where it falls into a 


vertical position. 


The fitting is inserted over the threaded 


end of the bolt and the nut tightened on so that it pulls the 
toggle tight against the back of the wall. 
Sizes for tin. to Zin. Carriage Bolts. 


Technical Literature 
Free on request 


THE WORLD'S LARGEST 
MANUFACTURERS OF FIXING DEVICES 


B664 


WLPLUGS 


/ 
(se. - ~~ / THE RAWLPLUG COMPANY LIMITED 
. CROMWELL ROAD - LONDON SW7 





CAULKING 
BOLT 


ANCHORS 





This device is constructed from specially chilled iron in 
combination with lead. It is so formed that when caulked in 
position upon the head of a bolt, the chilled iron section forms a 
series of struts between the bolt head and the walls of the hole, 
making it impossible to withdraw the bolt until the walls of 
the hole break away or the bolt fractures. The method of use 
| is to make a hole with a Rawiplug Tool, to place the bolt in 
the hole, head foremost, to place the washer on the bolt, 
| and finally to follow with the Bolt Anchor, cone shaped head 
foremost. It is now ready for caulking which is carried out 
with a caulking tool and a heavy hammer. 
Sizes for 4in. to 14in. Whit Bolts. 
























RAWLTAMPS 


for inserting a metal 
thread in shallow concrete 


A threaded steel sleeve on to which 
is pressed a cylinder of lead alloy 
to form a complete unit. 

A shallow hole of the correct size 
is made with the appropriate 
Rawidrill or Durium Drill, the 
Rawlitamp is pushed to the bottom 
of the hole and given a few sharp 
blows with a hammer and the 
caulking tool; it is then ready to 
receive the bolt. 

Sizes for 4 in. to jin. Whit Bolts. 
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UTTERS 
DERRICKS. 









= 79 





A 15-ton 2-motor electric derrick is illustrated. This 
crane has a 150 ft. jib. and handles 15 tons at 112 ft. 
radius and 6 tons at 140 ft. radius, handling these 
loads at 40 ft. and 120 ft. per minute respectively. 
it is mounted on low bogies on standard rail gauge. 
Butters Derricks provide absolute reliability in all 
sizes and with any form of motive power. We shall 
be pleased to submit details and quotations. 


BUTTERS BROS. & CO. LTD. 


MACLELLAN STREET GLASGOW, S.! 


Telephone: IBROX 1141 (6 lines) Telegrams: *‘ BUTTERS, GLASGOW" 
LONDON. The Crane Works, Long Lane, Hillingdon, Middlesex 


We invite you to visit us at the 


ihicAeec tienes Yas & ioe MECHANICAL HANDLING EXHIBITION 
And at BIRMINGHAM and NEWCASTLE Earl's Court, 3rd to 13th May, 


STAND No. J8A—GROUND FLOOR 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 

FLOATING CRANES, etc. 

















NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers 


FLEMING & FERGUSON, Ltd., 


OIL-BURNING TWIN-SCREW "HOPPER DREDGER “OTAKOU” SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND 














constructed for the Phone: Paisley 4121 Teleg. Address: * Phaniz, Paisley” 
OTAGO HARBOUR BOARD, DUNEDIN, NEW ZEALAND London Agents: Messrs. Nye & Marks Ltd., Capel House, 62 New Broad 
Dimensions: 258 ft. x 20ft. Hopper capacity 2,000 tons Street, London, £.C.2 


Telephone: LONDON WALL 4846 


Speed loaded: 94 knots Dredging capacity per hour: 1,000 tons 





Sealed for 
y= 


ag 








MERCER 
NIT tubular welded fabrications, for high or low pressures for industrial plants, 


are produced with specialized equipment—thereby maintaining the maximum | LIVLOS GREASE 


standard of quality RETAINING SEALS 
Illustrated is our latest Fusarc CO, automatic insallation welding a circumferential 

oe : “ | Of all metal construction and J Only 3mm to 
butt joint on a reactor standpipe for Bradwell power station. The welds are one | resistant to grit, dust, radio | smm overall 

: : ; | activity or high temperatures thickness. 4 

hundred per cent radiographed to a high standard of acceptance and are subject to B- --4-. 4,-2.5 oF. rh 
the survey of Lloyds Register of Shipping. tt. = for all types 
‘Unit’ specialities include water-wall headers, steam and oil receivers, de-superheater 
bodies and tubular products of all descriptions for every kind of power station and | ‘THOMAS MERCER LIMITED 


for industrial steam raising plants. of St. Albans, Hertfordshire. 


TELEPHONE S$T.ALBANS §$53'3 














THE UNIT SUPERHEATER AND PIPE COMPANY LTD | 


UNIT WORKS, SWANSEA - Telephone: SWANSEA 54091 (6 lines) - Telegrams: ‘SUPERUNITS’, SWANSEA - Telex: 4835 


















DIESEL ENGINE 
BEDPLATE AND 
FRAMES 

Another example of 
Pickering Welding 
Craftsmanship. 





HIGH VACUUM FURNACE 
Specially designed for Sintering, 
Metal Melting, and Vacuum Casting 
by the Bottom Pouring Method. 





VACUUM LIFTING UNIT 
For handling plates of varying lengths 
in lifts up to 6 tons. 


int to OX Oh et — 
for the job 


and 


the VWOB itself 
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ALL WELDED STERN FRAME 
30 feet high and 25 tons in weight. 









VACUUM CLAMPING UNIT 
For the rapid Assembly of Fabricated 
Parts. 





FABRICATION FOR GAP PRESS 
One thousand tons Gap Press for Shipyard 
Pressings. 


THE PICKERING GROUP OF COMPANIES 


R. Y. PICKERING & CO. LTD. 


VACUUM INDUSTRIAL 


TIONS LTD. 


APPLICA- 


RUTHERFORD OIL BURNERS LTD. 
DANIEL VARNEY LTD. 


Associate Company 





Stern Frames 
Tank Work 


Steel Fabrications --Rudders 
Gearboxes — Crane Structures 
Equipment 


Engine Bedplates 
Off-Shore Oil Drilling 


Meta! 
Control Equipment 


High Vacuum Equipment 
evaporation Units 
etc., etc 


Melting and Sintering Furnaces 
Vacuum Casting Plant 


Oil Burning Units 


Scientific Instruments 


WOODFIELD PICKERING LIMITED 


Complete Off-Shore Oi! Drilling Equipment 


NETHERTON ROAD, WISHAW, LANARKSHIRE, SCOTLAND 


PICKERING 


GROUP OF COMPANIES 





Telephone: WISHAW 142 (4 lines). 
Telegrams : PICKERING, WISHAW. 











2a en co ey Banton 


2a SN Na 
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a sStelvetite-plastic 


bonded to steel-has 
put a new face on 


the Graham-Enock 
Dairy Steriliser 


Plastic 
bonded 
*] to 

/, Steel 


‘‘Engineering Contracts’”’ 


oy F. H. B. Layfield: 


The pitfalls of tendering - Putting it in writing - Movement of plant and 
materials - Possession and management of thesite - Controlof the work - 
Solving labour problems - Availability of plant and materials - Under- 
ground work and the unexpected - When varying the work is required - 


7 





SOMETHING NEW IN STEEL Uniil recently steel always needed 
periodic repainting. But not any more. Stelvetite even arrives with 
a finished surface in the colour you choose. A surface finish which 
lasts for ever. Stelvetite’s permanent P.V.C. surface resists scratches, 
acids, detergents and time. Thus, in all manner of steel fabrication, 
Stelvetite saves on expensive surlacing processes. 

It can be worked and welded as steel, comes in a wide range of plain 
or embossed surfaces and is used to fabricate among other things, 
lifts, doors, car panels, partitioning, furniture, kitchen equipment, 
walls and cladding—all of them colourful and permanent. Investigate 


Stelvetite. It may well save you a small fortune, or a large one. 


All enquiries about Graham-Enock Dairy Sterilisers should be made 
to Graham-Enock Manufacturing Co. Ltd., Windus Road, Stamford 
Hill, London, N.16. 





STELVETITE— made by John Summers and Sons Limited, 
who produce over 52,000 miies of sheet stee! every year 
Write to us at Shotton, Chester, for full information 











NORRIS BROS. LTD, 


DESIGN, DETAILING 
nd DEVELOPMENT in 
All f Engineering 


TECHNICAL 
INVESTIGATIONS 
& REPORTS, 
STRESS ANALYSIS, 
MODEL MAKING 


The conception, design and development 
of CAMPBELL’S “BLUEBIRD” was 
a special project undertaken by us. 


53 VICTORIA STREET SW1 
_ TEL. ABBEY 6132 


a 


Water in your air lines? 
VICTOR CAN HELP! 


VICTOR PRODUCTS ( WALLSENDI LTD 


NE 





LOCOMOTIVES 


Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 
all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 

U4 Howick Plc 
Victoria Street, 5.W.1 
TELEPHONS: Victoria 6786 


Defects and the maintenance period - Points on issuing certificates - 
Paying for the work - Disputes between the parties. 


Reprinted from thirteen issues of ‘‘ Engineering”’. 


8s. 6d., post free from: 


Telephone: TEMple Bar 3663 


ENGINEERING, 36 BEDFORD STREET, LONDON, W.C.?, 
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We 
take our own 
medicine... 





Five years ago we began rebuilding the round lowthermal capacity that was then comparatively 
down-draught kilnsofthe MorganCrucibleCo.Ltd. new. The roofofone ofthese furnaces immediately 
at Batterseain MI.28—a hot-faceinsulatingbrickof after installation is shown in the first picture. 


...(MI. 28 bricks) 


...and like it 





The output of these kilns, lined with MI. 28, was’ that time was the life of these linings. We would 
considerably greater than their firebrick counter- hardly have dared to expect anything as good 
parts, because the low heat-storage of the lining as we got. The second picture shows the same 
shortened both heating and cooling periods. roof after five years’ service. So far as we can see 
This, in fact, was the principal reason for the it is good for at least another five years and 


change over. What we were not so sure of at probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


NE 160 
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One of the largest 
self-cleaning separators 


in the world 











This machine is designed to meet the 
demands of industries where large quantities 
of liquid requires purifying. 

Similar in operation to the Titan 
Superjector CNS 70—sludge is discharged 
mechanically, while the machine is 

running at full speed—its greater capacity 
simplifies installation and pipings 

and reduces the amount of attendance 

work required. 


Can be supplied with fully automatic control. 


Representation in Great Britain and Ireland by 


FERGUSON & 
TIMPSON LTD 


155 Minories, London, E.C.3. 

5, Atholl Ave., Hillington, Glasgow S.W.2 
Telephone: HALfway 4691 (5 lines) 

48 Stanley Street, Liverpool. 

I Railway Street, Hull. 

Exchange Buildings, Queen Street, 

Newcastle. 

















DEDICATED 


to your 


SERVICE 


as | ae 
vn ew} 





problem presented 5 a problem solved—when 

placed before this organisation of tec bnical 

specialists in metal cleaning and stripping, “SAC” 
service 1s nation-wide —1ts representatives able to advise 
you on the pot—its re ommendations backed by the 
most up-to-date laboratory and manufacturing 
facthnes 


cleaning, servicing and protecting all metals during 
3} fe) fe) « 


“SAC. * processes cover every phase of 


manufacture and maintenance. 





SUNBEAM 


ANTI-CORROSIVES 
LIMITED 


CENTRAL WORKS « CENTRALE AVENUE 
WEST MOLESEY + SURREY 
Telephone: Molesey 4484 (5 lines) 

Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE *« FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
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SUNN NNUNTIUATAVARVOVA PULAU 


/\ 


MULTAN GAS TURBINE 


Power for Pakistan 





At Multan, the first of two gas turbines ordered by the Pakistan Water & Power 
Development Authority, has recently begun to deliver electrical power. The gas 
turbine unit is operating on natural gas, but has been designed to run also on gas oil. 
The nominal rating of the unit is 5,700 kW with an ambient temperature of 40°C; 
but the alternators are designed for a larger output to take advantage of the extra 
power which can be generated at lower ambient temperatures. With an ambient 
temperature of 18°C, an actual output of 7,400 kW has been obtained. 

The second gas turbine, originally intended for Multan, is now to be installed at 
Hyderabad. Erection of this unit will commence shortly and it will be in service later 


IIMA 


| 


| 
| 
Hh 


LU 


UTUVAUUVAUAUOUAIUAUH 


II 


HUNT 


| 
j 


in the year. 

Both units - which are identical - were built in the works of Richardsons Westgarth 
(Hartlepool) Ltd., to Brown Boveri designs. At Hartlepool, Richardsons Westgarth 
also produce steam turbo-alternators for public electricity supply and industrial 
use, axial and centrifugal blowers and exhausters to Brown Boveri designs, water- 
tube boilers of Foster-Wheeler design, Economic type boilers, feed heaters, con- 
densers, rotary cooling-water strainers ...in fact all the major equipment for 


power stations. 


THE RICHARDSONS WESTGARTH GROUP 


Co-ordinating the activities of 
RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. 
PARSONS MARINE TURBINE CO. LTD. 
GEORGE CLARK (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


HVTTVUVOUVUVUUVOUVUGANVUUUUDUUUAVUVUGOOUULLIUUNLUULULRLEUAU 


it 
iH] 


RICHARDSONS WESTGARTH, INC. 
ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD 


RICHARDSONS, WESTGARTH & CO. LTD., WALLSEND, NORTHUMBERLAND 


RW 55A 
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Overhead Electric 
Travelling Cranes by 








E.O.T. Cranes up to 50 tons S.W.L. and 100ft. span Reed Crane and Hoist 


Electric Hoists up to I5 tons S.W.L. 


Jib Cranes, Goliath Cranes, Com pany Lim ited 


Winches, Telphers & Runways ‘ 
Lodge Causeway, Fishponds, 


Full Catalogue sent on Request Bristol. Telephone : 65-3237/8 Bristol 











NEW HEAVY DUTY > 


TRANSMISSION 


Designed for dumper trucks, 


mM, 


logging trucks, heavy haulage and 


most types of heavy traction vehicles. 





This latest unit known as the R.V.5/ consists of an epicyclic 


four forward speed and reverse gearbox, mated to an /8in. 


torque converter. The gearbox ratios are 3.83: |; 1.96: 1; 1: | and -717: | overdrive. 


The maximum input rating is 400 h.p. at 2,100 r.p.m 


WRITE FOR LEAFLET GIVING FULL DESCRIPTION TO TRANSMISSION 


SPECIALISTS 
YY SELF-CHANGING GEARS LTD 
P 2 t mt ees and Makers of Witlson Gearboxes 





LYTHALLS LANE . COVENTRY «: ENGLAND 
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let’s clear the air! 


You must admit—the air in foundries, 
rolling mills, even general factories — 
gets thickish at times. And 

unpleasant working conditions do not 
help production. But if you put in 

Hills industrial ventilators you’ve only 

to touch a button and louvres open to the 
sky. Fumes and stale air are drawn off. 
Fresh air is drawn in. Natural daylighting 
is increased, And output goes up. 

Hills technical department will be pleased to cal] 
on you to discuss your problems. 


_& 





H ILLS INDUSTRIAL VENTILATORS 
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HILLS (WEST BROMWICH) LTD., ALBION ROAD, WEST BROMWICH, STAFFS. 


Telephone: West Bromwich 1811 (16 lines) 


London: CHAPONE PLACE, DEAN STREET, W.1. Telephone: GERrard 0526/9 


Branches at: Manchester, Bristol, Newcastle-on- Tyne, Glasgow. 








Matterson Hoists 
capacity up to 
10 tons. 








Quality and service combined with low 
cost and a high performance, in a 
comprehensive range of truly 

British Cranes and Hoists—your 


inevitable choice. 


COMPREHENSIVE LEAFLETS giving 
details and prices of the Matterson range of 
Cranes and Hoists, are yours for the asking. 


Write WOW/ 















alferson 


THE MODERN NAME FOR CRANES 








MATTERSON CRANES— 
capacity up to §0 tons 
40 Years’ Service to British Industry 





Tel.: ROCHDALE 4932! 
















































Architects : 
Ronald Ward & Partners 


Consulting Engineer : 
G. W. Kirkland Esq., 
M.B.E., M.LC.E. 





The dramatic change which the 
Millbank Development will make 
in the skyline of the North Bank 
is shown in the silhouette below. 
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On the foundations for 


Britain’s tallest office building 
SOIL MECHANICS LIMITED 
finished 


5 weeks ahead 
of schedule ! 


On the basis of a site investigation carried out by Soil 
Mechanics Limited the consulting engineer to the Millbank 
Development Project specified bored shaft piles to act as 
foundations and carry the structures. 

The project includes the thirty-two storey Tower Block 
which will be Britain’s tallest building. This 45,000-ton sky 
scraper is carried on 163 bored shaft piles 36 inches in 
diameter. Their construction has been carried out by Soil 
Mechanics Limited and the work has been completed 3 
weeks ahead of the planned schedule. 


THE MILLBANK DEVELOPMENT PROJECT, being carried 
out by the Legal & General Assurance Society for Messrs. Vickers 
Ltd, is situated between the Tate Gallery and Lambeth Bridge. 


Height of Tower Block 387 ft. Number of storeys ...... 32 
Total number of bored shaft piles: 495. Maximum depth: 95 ft. 


Soil Mechanics 
Limited 


Old Church Street, Chelsea, 
London 8.W.3 


Telephone: FLAxman 8111 (10 lines) 





Behind the 
Mowlem sign 
lie long 
experience and 
great resource 
in modern 
large scale 
constructional 
enterprise. 





Main Contractors: 
John Mowlem & Co. Ltd 
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SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 
Established 1834 
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Does air power it? 


Then Holman make it 


Now what’s the best tool for this job, you ask. 
Pneumatic ? Yes. Holman? Undoubtedly. Ah, but 
do Holman make it? 

They do. Holman make pneumatic equipment 
for every project. There’s hardly a job-need 
anywhere they don’t know about — and deal 
with. Mining, shipping, construction — 

wherever tough, fast-working tools can get down 
to the job and cut down the costs. 

Take your choice — from the widest range of 
air compressors and pneumatic tools in the 
Commonwealth. The most reliable in the world. 


Write now for catalogue 15/G.P.1 


Air... compressed i’... power. Holman 


Holman Bros. Ltd., Camborne, England; Camborne 2275 and 44 Brook Street, London W.1; Hyde Park 9444. 
Also in Birmingham - Cardiff - Glasgow - Peterborough - Sheffield. Australia - Canada - East Africa - France 
India - South Africa - Spain - U.S.A. - West Africa. With Agents and Representatives throughout the world. 
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NOW... 
TOOLING 
AIDS 

OFF-THE-SHELF ! 





Yes, this is the way Woodside supplies them. What’s more, you can choose 
all your tooling aids from the Woodside Tooling Aids Catalogue 
as you sit at your desk. Woodside off-the-shelf service means that the 


W.D.S tooling . 


tooling aids you need are already made, just waiting to be despatched, aids for 
so you get extra quick delivery. Quality is the highest attainable... ° d t 
cost surprisingly low. And just one other thing. If you haven't got your inaus ry 


Woodside Tooling Aids Catalogue yet, now’s the time to ask for it. 





WOODSIDE DIE SINKING COMPANY LIMITED 


Woodside Die Sinking Company Limited, Aire Vaile Works, Nawiay, Leeis 13 A bo Company 
Telephone No. Horsforth 4251/4 Telegrams: Wooddile, Leeds. Teiex No. 55185 
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CHEMICO GAS SCRUBBERS 


PEASE ANTHONY VENTURI - PEASE ANTHONY CYCLONIC - S-F VENTURI 





These versatile scrubbers have been installed in many plants 
throughout the world for the eliminating of atmospheric 
pollution, cleaning process gases and the recovering of valuable 


materials from gas streams by the wet scrubbing process. 
Write for illustrated Technical Bulletin No. 459. 


©Guemico 


cCwemic 








GQHEMICO 


CHEMICAL CONSTRUCTION (G.B.) LTD., 9, HENRIETTA PLACE, LONDON, W.i Langham 657! 
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The illustration shows that part of a MORRIS foundry sand and mechanization 


plant which re-conditions knocked-out sand. At 1, sand coming from the knock-out 








via an apron plate and belt conveyor passes beneath a magnetic separator (to 
remove tramp iron) and falls into the boot of a belt-bucket elevator, 2, discharging oN-1m-Weleltl- aa 
into screen 3 onto belt conveyor 4 which in turn discharges into sixty-ton storage 3-13 MAY 
hopper 5. The flat belt conveyor, 6, under the hopper, pours sand into the skip 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 


to the moulders. The overhead chain conveyor II serves the core shop with sand 


and also takes the cores to the stoves and to the moulders. 


Comultt MORRIS 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


TELEPHONE LOUGHBOROUGH 3/23 
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Pomona Docks, Manchester Reg 


ARTHUR GUINNESS SON & CO 


Place 


COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE 
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With new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing. These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, Shell Dromus 
Oils have been reformulated and these new cutting oils 
now produce bland emulsions, which considerably reduce 
the risk of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


The Research Story 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared and 
examined hundreds of experimental soluble oils, and established that certain 
combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 


special plant and new blending techniques. 


Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends, A pilot 
plant was set up to produce batches of these for use in field trials. 

This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- 
mical and rapid delivery throughout the United Kingdom. 


DROMUS SOLUBLE CUTTING OILS 
another proof of Shell leadership in lubrication 





TRIUMPHS OF SHELL RESEARCH 









complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils are 
every bit as efficient as before and cost no more. They 
put Management in the welcome position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industria! 
Lubricants. 
































This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
Stituents volatile at the blending 
temperature. 















Be 
_ * 


4 a eee ten, 
¢ These initials . 
guarantee the f 
‘ 


“CRS stands for Charles Richards & 
Sons, of course. The extra ‘R’ stands for 
the grade, and identifies the bolt as a 
*Hi-Strain’ 45/55 tons tensile. And all of 
it means high resistance to stress and 
vibration. See that your bolts are signed 
with this long-lasting guarantee of maxi- 
mum safety. 


BOLTS 


CHARLES RICHARDS & SONS LTD. 
P.O. BOX No. 23 - DARLASTON - WEDNESBURY - SOUTH STAFFS. 


"Phone. james Bridge 3/88 (8 lines) P.B.X. Wires: ‘Richerds’ Darlasten 











Revised regulations regarding 
First Aid in Factories are effective 
from Ist January 1960. 


As the Pioneers of Industrial First Aid 
we Cffer approved complete First Aid Outfits 
to meet the requirements of all trades. 


Please state number of employees and nature of 
business when ordering. 


Full details are available to responsible officials applying 
on their company’s letterhead, mentioning this “Engineering” 
announcement. 


CUXSON, GERRARD & CO. LTD. 


OLDBURY, BIRMINGHAM 


Telephone : BROADWELL 1355 (4 lines) 


— -Awx~ ~~ 





GEARED T0 
THE WORLD'S 
INDUSTRY... 








Whatever your transmission problems 
we design gears 


for any power—any speed. 


More than 50 years of specialised experience 














at your service. 


THE POWER PLANT GOMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
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Industry 
prefers 
SIMPLIFIX 
the foolproof 
coupling 














Simplifix—the sure and simple compression coupling 
for copper pipe. Perfect joints with almost all kinds of tubing, 
including those with very thin walls. No work to do on the pipe. 
Simply tighten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from }” to 2” O.D., 
in a wide range of interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the Simplifix catalogue. 


The illustrations show control panels and centrifugal machines at the Plaistow Wharf 
Sugar Refinery of Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 


SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD 
: AE fo i MAIDENHEAD - BERKS - TEL: MAIDENHEAD 5100 
L A member of the ALENCO Group of Companies 

















ct kind of stee! 
juct needs. Steel, 


NAIR HR toa 


ee 





a 










ENGINEERING 18 March 1960 








The fan you need... 















Airscrew can provide the right fan, at the right time, from their Standard 
Axial Flow and Centrifugal range. Held ready for quick assembly is a compre- 
hensive selection of Axials (ranging from 12’ to 27’) and Centrifugals (including 
all types of forward curve, backward curve and paddle blade fans). 

From among this range, the Airscrew Technical Service can help you to 
select the right fan for the job in hand. It can also be of great assistance when 
. you need a fan of special design. So, consult Airscrew first! You can depend on 
i an Airscrew fan being guaranteed to give its rated duty. 





SOP WOWW FANS / 


AILrscrew 


An Airscrew specification means what it says 





THE AIRSCREW CO. & JICWOOD LTD : WEYBRIDGE - SURREY : Tel: WEYBRIDGE 2242/7 ® Manufacturers of all types of Axial Flow, Centrifugal, Aircraft and Cooling Tower Fans 


wet—or 
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The N.C.B. had a problem. . . how to clean this rooft. benzola 
scrubber at a Carbonisation Plant in a hurry. General 
Descaling were called in and they immediately advised 
cleaning by chemical means. Experienced men and the 


power pumps and other equipment were soon on site and 


Photos by kind permission 


of the NC.B. the job under way - and completed in only one tenth of 


the time taken by previous methods. 


General Descaling offer the service of 
materials and equipment for the chemical 
descaling of every type of plant, especially in 
enclosed spaces. BOILERS, PIPE SYS- 
TEMS, CONDENSERS, ECONOMISERS, 
TOWERS, HEAT EXCHANGERS, 
COOLERS, etc., etc. No other concern can 
offer equipment equal in size and power for 
chemical descaling, no other concern can offer 
descaling fluids so effective and so safe to 
materials of construction. Speed, care ex- 
perience and efficiency are the essence of this 
section of the General Descaling service and 
equipment. 








Let us assess your problem without obligation NOW. Send 
brief details with, if possible a sample of the scale or soil 
concerned to:- 


GENERAL DESCALING 
co. LTD. 


Retford Road, Worksop, Notts. 
Tel: Worksop 3211/3. 
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WHEN YOU ARE 3 


¢ 








— THINK OF HARVEY 


Harveys have the ‘know-how’, the space, the equipment 
and the skilled men to produce large fabricated assemblies 
with efficiency. 

Assemblies up to 120 tons can be handled in one piece, and 
completed down to final machining. Full equipment is 
maintained for automatic welding, and stationary and 
portable X-ray units are supplemented by Radioisotopes 
for non-destructive testing. 

Harvey engineers are always available to discuss your 
fabrication problems, and advise how we can best help you. 


Left: 
A mild steel jacketed Autoclave to Class I construction with 
electrically driven stirring gear. 


Below: 
This Ethylene Oxide Reactor weighs 135 tons, is 9ft. 6ins. in 
diameter and contains over 15 miles of 1}in. dia. catalyst tube. 









© 





ere % 


eres bs H ea Ae % Siglo ie 3% : 


HARVEY FACILITIES AND PRODUCTS 


CLASS 1 WELDED PRESSURE VESSELS TO 
LLOYD’S AND A.S.M.E. CODES - HEAT 
TREATMENT AND RADIOGRAPHY - DIE- 
PRESSED AND ‘ROTARPREST’ HEADS UP 
TO 15FT. DIA.—Larger sizes to specification 
WELDED PRESSURE VESSELS AND FABRI- 
CATIONS IN ALL METALS - STEEL PLATE 
AND SHEET METALWORK - HEAVY 
MACHINING AND FITTING. 


FOR € WELDED FABRICATIONS 


ae 





G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. Telephone : GREenwich 3232 (22 lines) 


HC/HT/10 
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Tus year we can look back 

on fifty years of looking ahead. 

In 1910 the first two dispersions* fift 
factured in this country were of 

introduced by the British unit 


of the Acheson Organisation. looking ahead 


Still extensively used in industry, 


of colloidal graphite to be manu- 


these products are now supple- 








mented by dispersions of 
graphite, molybdenum disulphide, PTFE, 
boron, glass, silver, mica, vermiculite 

and other solids. Today Acheson dispersions 
have a thousand and one uses in every 


branch of industry and benefit boffins and 





boiler-makers, shipwrights and spacemen, 

time and motor men, organ makers and 

means testers, kingpins and 

needle makers. The Acheson 50 YEARS 
range is many things to many _— 


people in most industries. 











2 
l \che S epel Colloids ALSO ACHESON COLLOIDS CO., 
*“Ojildag’” colloidal graphite in oil and 


PORT HURON MICHIGAN U.S.A. 

: Rib “ Aquadag”’ colloidal graphite in water, 
e& ACHESON COLLOIDEN N.V. “Qildag” and “Aquadag” are 
SCHEEMDA (GR) NETHERLANDS regi. tered trade marks, 










LIMITED 


a subsidiary of Acheson Industries ( Exerope) Limited) 
P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON 
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any other 


V-belt 
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LAST 20 to 50%, 


LONGER... Yet priced no 
higher than ordinary belts 


oe 
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TEXROPE 


Grommet Y.Belits 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


vasuncroney WIGGLESWOR i! ae 
MANUFACTURED 
"Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams ° CLUTCH, SHIPLEY 
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_ of farts 


To-day we have naming of parts, 
To-morrow we may have fitting of parts, 
F’rinstance, pump parts or parts of pumps, 
No matter—pump parts must be named, 
Take the impeller, sometimes known as the 
fan or rotor, 
But to-day it’s the impeller—Don’t 
ask why 
Then we have on the impeller inlet or eye 
A bearing ring, oftimes called a 
wearing ring even clearance ring, 
But to-day it’s a bearing ring. 
Into the impeller is fitted a shaft, or 
is it a spindle ? never rod. 
These two parts are held from turning. 
That is from a kind of differential 
rate of rotary motion (which is not good) 
By means of a key which we are calling a 
feather, 
The whole diabolical device is placed 
in a casing 
Which has two branches—one the inlet 
t’other the delivery, 
But to-day, for the sake of clarity we 
will call them suction and discharge. 
And you, in the back seat! What’s the best name 
for the complete ensemble? 


>-DRYSDALE,.. 


(which is very good) 








Drysdale have been making pumps since you looked like this— 
and a long time before that 
DRYSDALE & CO. LTD., YOKER ' GLASGOW 
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who are the best people 
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@ Three sided glass 
guards. 

@ Polished cast gun- 
metal throughout. 

@ Screwed and flian- 
ged versions in all 
sizes. 

@ Fully asbestos-packed for easy and reliable 
operation. 

@ Automatic shut-off valve in case of glass breakage. 

@ Range includes various designs for all pressures 
up to a maximum of 250 Ib/in.? 




















ROBERT HARLOW 
. 2308. i.e i TED 


HEATON NORRIS + STOCKPORT - CHESHIRE 


TELEGRAMS: “HARLOW, STOCKPORT” 
TELEPHONE: STO 3403/4/5. 
LONDON OFFICE: 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/6/7. Telegrams: 

“TUBENPIPE” - Phone - London. 

















VULCASCOT anti. visration PADS Christy ... 
iene" 516° Christy and 


36” x 18” x 5/16” 


THE Oil RESISTING 
RUBBER MACHINE MOUNTINGS 


Tested and proved by years of usage 






Something ... 


* Check vibration, shock and noise 
%*%& Make machine installations easy 
% No fixing bolts required 


*& Save maintenance time and cost Chri sty and 
* Combat nervous strain 
* Isolate loads up to 4 tons per sq. ft. 

Norris 


that's it ... 










® tee Hines tens | eee. 





VULCASCOT LEVEL-MOUNTS | DISINTEGRATORS, PULVERIZERS AND 


incorporate the Anti-Vibration Pads LABORATORY MILLS including a range of 
mills in PHOSPHOR BRONZE OR 


| STAINLESS STEEL. 
RAPID LEVELLING WITHOUT SHIMS | SIFTING AND MIXING MACHINES, ETC. 
j 
| 
| 


For literature Complete grinding and sifting plants, designed 
write or phone to the manufacturers : and installed. 


VULCASCOT (GT. BRITAIN) LIMITED 


87-89 ABBEY ROAD, LONDON, N.W.8. 
Telephone MAida Vale 7374/5 


NO DRILLING OF FLOORS 


Chelmsford : Essex * Telephone 3414-7 
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as Dearing compressors— 


totally enclosed, lubricant free —circulate gases 
up to 700 C, 2,000 psi, without contamination... 





STATOR WINDING 


GAS BEARING 









ROTOR 


GAS BEARING 


OUTLET 


IMPELLER 







\ WATER CONNS. 
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GAS BEARING COMPRESSOR 











vs ANOTHER ENGINEERING ADVANGE 
BY BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the 
world, Bristol Siddeley Engines Limited produce gas bearing com- 
pressors. The range covers a very wide performance capacity, from 


0°—700° C gas operating temperature, 15—2,000 psi and 0.5—2,000 
hp power input. 


These Bristol Siddeley compressors have been designed specific- 
ally for systems where contamination from lubricants or leakage to 
atmosphere cannot be tolerated. Each unit, fitted with hydro- 
dynamic-type gas bearings, is totally enclosed and no seals are 
required between the impeller and the bearings. 


Gas bearings have several great advantages over oil lubricated 
bearings: the load-carrying capacity increases with speed, tempera- 
ture and pressure; the bearings are supported on a film of the gas 
which is being circulated in the system, so there is no metal-to- 
metal contact under operating conditions, and wear and maintenance 


i 





are reduced to an absolute minimum; perfect cleanliness is preserved 
at all times. 


Applications 

Bristol Siddeley gas bearings were developed originally to meet the 
extremely fine limits of operating purity and precision of manufac- 
ture demanded by the advent of nuclear engineering. But gas bear- 
ings have many other applications where a rotating shaft must be 
supported in such a way that no contamination and leakage can be 
allowed and where the supply of chemically pure fluids or gases is 
essential: in the textile, chemical engineering, pharmaceutical, food 
storage and processing industries, to name but a few. 

For further information about Bristol Siddeley gas bearing com- 
pressors and gas bearings, please write to H. J. Prince, Sales 
Manager, Reactor Components Division, Bristol Siddeley Engines 
Limited, PO Box 17, Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 


















HYDRAULIC 
PRESSED 


IN STEEL 
BLACK OR 
MACHINED 









TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PRIETOR 





PARKS FORGE LTE PR 

















DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON & CO., LTD. 
LIVERPOOL 
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No torsional 
problems 
LISTER BLACKSTONE 





with 

















ENGINES 
due to their 




















NODAL DAMPER 
SS COUPLING 


Built into the flywheel of Blackstone engines the 
patented Blackstone ‘‘Nodal Damper’’ coupling has 
contributed in no small measure to the success of 
these units. 

















@ Combines a high degree of flexibility and forced 
viscous damping. 

Removes completely any critical speeds throughout 
the working speed range. 

Eliminates all reversal stresses in gearing due either to 
cyclic irregularity at low engine speeds or to torsional 
vibrations. 
































Torque is transmitted from the —_—— 











perfect 
joint 
compound 


“A” through driving pins “B” an 
circular plates ‘‘C’’? between which are 
interleaved plates alternately connected 
to the driving and driven members. 
Flexibility is provided by the rubber 





Enables the makers to supply an engine free from 
criticals even where all shafting characteristics are 
not available. 

Results in low cyclic irregularity at output shaft. 


discs ““D’’ bonded both to “C”’ and the 
iI driven coupling. Additional damping is 
a given by the viscous drag of special 
screwed grease which fills the space between the 
pipe | interleaved plates. 


joints 


for 








alse for: Vee-Reg Valves | Industrial Diesel & Dual Fuel engines up to 1450 b.h.p. 


Velan Steam Traps 
and all pipe-line accessories 


-cccayageeteee BLACKSTONE & CO LTD 
The British Steam Specialties A member of the Lister Group of Companies 
Fleet Street, Leicester Dursley, Gloucestershire. Phone : 2378 


London Office: Imperial House, Kingsway, W.C.2. 


— and Depots — 
Phone: TEMple Bar 9681. 























Tinley, M.I.Mech.E., F.Inst.F., Technical Director, Joshua 
Bigwood & Son, Limited. 


Single copies of these articles reprinted from ‘Engineering’ 
are available from the publisher 36 Bedford Street, London 


WC2 free of charge : . ‘ . : 
Hard Facing Reduces Maintenance Costs, by N. D. Berrick, 


Managing Director, Cobalide (Industrial) Pty Limited, Australia, 
(courtesy of Quasi-Arc Ltd.) 


A Computer Programme for Power Transformer Design, by 
M. A. Spurway, A.M.C.T., A.M.LE.E., Transformer Depart- 
ment, Ferranti, Limited. 


A Review of Bar and Tube Straightening Machinery, by E. L. 


Reprints 


Confusion in Measuring Surface Roughness, by M P. Rubert 
A.M.1.Prod.E., Director, Messrs. Rubert & Co., Ltd. 
















ENGINEERING 18 March 1960 35 








I] 
ih 


j 


i] 








EEE 


AEREX LIMITED 
220/238 WEST STREET, SHEFFIELD, | 


LONDON AND EXPORT OFFICE: 67 NEW BRIDGE STREET, LONDON, E.C.4 
Also BIRMINGHAM, MANCHESTER, GLASGOW and STOCKTON 


Telephone : Sheffield 28441 Telex No. 54-206 


Telephone: City 834/ 
Overseas: MONTREAL, JOHANNESBURG AND SYDNEY, N.S.W. 
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put power where you want it 





















Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C, Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publication 


on application. 





fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2 





Wife, three children and 
o84ft of piping to support 


And if he is as devoted to his job as he is to his family he will ask VokesGenspring 
to help him with the pipe support problem. The new ‘M’ range hangers are the 
result of long practical experience and field research. They are designed to 
provide a constant support for high temperature pipework over a wide range of 





vertical movement, thereby eliminating the dangers of increased stresses in the \ 

system and consequent joint failures and other troubles. ; 

To ensure accurate loading over the full range including overload, every Genspring ine 

is individually checked on one of our special test rigs for which the strain gauges / 1 Gy 

were calibrated by the National Physical Laboratory. Maximum deviation can f | i - 

now be guaranteed at not more than 2°%, if required. Test Certificates are available tata wees {=| 
at time of dispatch and revised settings will be supplied if further adjustment on by 7 
site is required; this adjustment can be up to 20% of rated load. i f 


Please write for catalogue covering the ‘M’ range Constant Support Hangers. 
Load and travel characteristics are tabulated in this booklet together with much 
additional information including a section on determining hanger loads. 


M1 to M4 Constant Supports --> 
covering loads from 315 Ib. . 
to 22,500 Ib. and travels from 
1.5” to 12”. The latest addition 
to the range is Type M7 for 
loads up to 97,800 Ib. 





Vokes Genspring SUSPENSION SYSTEMS Ge oe eee \ 


VOKES GENSPRING LIMITED - HENLEY PARK : GUILDFORD : SURREY 
Telephone : Guildford 62861. Telegrams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess. Guildford 


A member of the VOKES Group with world-wide representation, 
VG/42 
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IN EVERY 
INGOT: :-: 


. .. Cast from the furnaces of the 
Osborn group of Companies, cumu- 
lative experience from generations of 
craftsmanship is combined with 
modern research and technology to 
produce steel of superlative quality. 
A wide range of high-speed and other 
special tool steels is manufactured 
and many other products including 
steel castings, forgings and engineers’ 


cutting tools are produced within the 


same organisation. 


STEELMAKERS 
STEELFOUNDERS 


&. Lea 


2a 
* aa 








pa - - a - ons —— a . - r 
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Soecdal, Paatured 


® Reliability at high 
temperature. 


High power to space 
ratio. 


Very high rectification 
efficiency. 


FERRANTI 


SILICON 


SEMICONDUCTOR 
DEVICES 


FERRANTI LTD‘ GEM MILL * CHADDERTON ‘ OLDHAM ° LANCS ° Tet: main 6661 


LONDON OFFICE: KERN HOUSE, 36, KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 


FE 196/2 








ENGINEERING 18 March 1960 


— 


T 









7 





_. 


iSive stocks 
y f 
y for 


6 
te delivery 
- 





Comprehe 
read 
immedia 


“Mag 


CO XIDANN KES 





LIMITED 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Scapa Works Scapa House 
Langley Green Pendleton Wadsley Bridge Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield, 6 London N.W.10 
Tel: Broadwell 1611 Tel: Pendleton 2481 tel. Sheffield 34439] Tel: Elgar 5811 
Telex 33183 Telex 66448 Telex 54205 Telex 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast 


A METAL INDUSTRIES ] G&G UF CO MPA YT 





SPRINGS AND 


SPRING WASHERS 
FOR ENGINEERING PURPOSES THE WORLD’S 


FINEST 


DEGREASANT 













THE CLIP WITH A 
NEVER-RELAXING GRIP 
It’s the exclusive Cheney design and 
patented thrust washer and insert that 
give the Cheney Clip that extra, never 
-relaxing grip. A larger diameter screw 





Supplied ready for use in 5, 10 


ensures deeper, more positive thread and 40/45-galion drums. Send 
engagement to withstand 25% extra ape ty today ye free sample and 
torque — and yet the Cheney Clip — prove for yourself the effective- 
costs no more than any other type. WORM Misamactured by ness of GUNK. 

Always ask for a Cheney Clip RIVE LL/P J OH od TO MW 4 &CO Manufactured by :— 


= BENNETT (HYDE) LTD 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD. 3 BOSTON MILLS, HYDE, CHESHIRE 


Telephone: 1377 (3 lines) 


and see the difference. 








Trade Enquiries to :- 








FENTER LTD.. 184 ASTON ROAD, BIRMINGHAM 6 
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Fescol certainly started = ee, 
more than something. .. lea i 


When London’s buses looked like this and catered 
more for health than comfort, FESCOL 
pioneered their process for the electro-chemical 
deposition of nickel for building up worn 
engineering parts. Two years later, in 1922, 
FESCOL again led the way with the deposition 
of hard chromium and have now perfected the 
deposition of hard chrome on light alloys. The 
FESCOL process has saved industry hundreds 
of thousands of pounds by restoring worn 
components to their original dimensions. The 
process protects new products against 
corrosion and provides a hard, long-wearing, 
low-friction surface. Are you up-to-date with 
the full range of engineering components 

that can be FESCOL-ized in Chrome or 
Nickel? For further information please 

write for publication EG.4 











ant HEAVY NICKEL DEPOSITION 
was pioneered by FESCOL in 1920. 


ST HARD CHROME DEPOSITION 
was introduced by FESCOL in 1922. 


and 
NO HARD CHROME DIRECT ON 
LIGHT ALLOYS 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


Branch Works at 
5 ished 1920 ‘ 
— Port Glasgow, Huddersfield, and Brownhills, Walsall 


Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 








TG 4 F48A 
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Helicon geared motors and co-axial geared units 
are new...and all the better for being made by 
David Brown, the firm with 100 years’ experience 
of gears. That means greater accuracy more reli- 
ability with less maintenance — in fact a quiet, 


compact, sturdy, quality product. 


There is a booklet No. F. 444.3 waiting for you. 
It tells about the range of units covering 34 
standard ratios for any drive up to 40 h.p. Write 


for it to-day. 


RADITCON DIVISION 


PARK WOR E'S, 





iar 
} 


UNIT 


CO-AXIAL GEAR UNIT WITH 


BASEPLATE MOUNTING 


GEARED MOTOR 


CO-AXIAL GEAR UNIT CO-AXIAL GEAR UNTI 


WITH BRACKET MOUNTING 


41 








geared motors and co-axial geared units 


DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, castings, 
automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


HUDDERSFIELD Telephone : 3500 
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control engineering— 


The experience gained by this Company over many years of Control 
Engineering in almost every industry, together with considerable 
resources for research and development are available to you for the 


solution of your present and future control problems. 


ENGLISH ELECTRIC 


control gear 





THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Control Gear Division, Kidsgrove, Stoke-on-Trent, Staffs. Tel: Kidsgrove 2141/3 


WORKS: STAFFORD : PRESTON ° RUGBY ” BRADFORD LiveRgkPrPooc.L : ACCRINGTON 


e=.' A 
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Engineers to the Chemical, Oil, 
By-Products and Allied Industries 


5—Horizontal Pressure Vessels. 
Dimensions 27’ 34" long x 
6’ 0” diameter. Shell §’, 
Ends 1” thick. Test Pressure 
225 Ibs. per sq. inch. A sixth 
vessel was supplied recently. 
Illustration by courtesy of 
National Smelting Company 
Ltd., Avonmouth. 

ww 


i el We operate to the requirements 
of Class I and II (fusion welded 
pressure vessels) A.O.T.C. 
Rules, A.S.M.E., and similar 
Codes. 


We produce in steel, stainless 
steel, and aluminium. 













for the design, manufacture, 
and site erection where 
required, of Main Plant and 
Equipment, as well as all 
requisite auxiliaries. 


rasan RILEYS OF BATLEY 


RILEY & SON LTD. 


VICTORIA WORKS, only YORKSHIRE. Telephone: 657 (3 lines). Telegrams: Boilers, Batley 
London Office: Kirkman House, 54a Tottenham Court Road, W.!. Telephone: MUSeum 1064 

















Hooks of all types 
including British 
Standard Range 


Slings and Chains 
of all types, for all 
purposes 


British Standard 
and special shackles 





Case and Barrel 
slings 






Boiler clamps 
in a range of 
® Foundry Lifting — 
"3 Beams 











Chain & Forging Manufacturers 
Engine slings and } 
matte lifting 
equipment 


RICHARD GREEN LID 





CRADLEY HEATH, STAFFS, ENGLAND Telephone: Cradley Heath 66063 


D2 








44 
Hydraulic Pressure Testing with... 


The TONIOR 


ALBHYDROPUMP 
Why labour at this?... 


When you can 
use THIS... 











~~, 





The Junior Airhydropump costs 
approximately the same as a hand 
pump but has very definite advant- 
ages for individual hydraulic testing 
stations. It automatically gives the 
exact pressure required and will 
maintain this pressure indefinitely, 
leaving the operator both hands free. 
available, giving 


We manufacture Air- 
hydropumps to give 
pressures up to $5,000 | 
p.s.1. | 


Six models are 
pressures up to 10,000 p.s.i. working 


from compressed air at § to 100 p.s.i. 











supplied complete with air-control 
valve and bench or wall mounting. For full details send for leaflet AF 3/4. 


CHARLES S. MADAN & CO. LTD. 
VORTEX WORKS : ALTRINCHAM - CHESHIRE 


ALTRINCHAM 2702 ‘'Grams: VORTEX, ALTRINCHAM. (Telex) 
TELEX 66-105 A/B ATLANTIC 
ALTCHM 


"Phone : 


Brayshaw Furnaces installed at 
Messrs. Samuel Osborn & Co. 
Ltd., in their new factory at 
Holbrook, Sheffield, which is 
engaged in the production of 
“SOCAST" Precision Steel 
Castings. 





Brayshaw FURNACES 


For Precision Heat Treatment ... . 


Once again furnace design by Brayshaw is playing a vital part 
in a new industrial advance . . . 
in the development of their “ SOCAST " Precision 





Industrial Furnaces for all 
purposes including: 


Stee! Casting techniques and for the enter 7 production flow from ANNEALING 
their new factory Messrs. Samuel Osborn & Co. Ltd., have 
specified Brayshaw Furnaces. This choice demonstrates CARBURISING 
2 confidence in Brayshaw design and manufacturing ability that is GALVANISING 
shared in increasing measure by forward looking concerns the world over. 
Expert consultation on new projects, re-equipment, HARDENING 
conversion, repair and general maintenance of all types of pliant FORGING 
is immediately available on request please do 
not hesitate to... MELTING 
Ask BRAYSHAW, the specialists in design and construction of nioncheatecmeniaa 
internationally famous furnaces | INNING ,etc. 


BELLE VUE WORKS, MANCHESTER i[2 

Grams: Hardening, Manchester. 
Tel.: Sheffield 22449 
Tel.: Bishopsgate 3575/6 


Telephone: East 1046. 
Sheffield Office: 84 Blonk Street, Sheffield 3. 
London Office: 232 Bishopsgate, E.C.2. 
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HIGH PRESSURE 
STEAM 
IN GHEGK 


Crane recently added to their wide range a series of gate, globe 
and check valves in Forged Steel. These valves are designed for 
long service in severe working conditions. A varied trim selection 
makes them applicable to many different services, including 
chemicals of a corrosive nature, and steam at high pressures and 
temperatures up to 1,000 degrees F. Crane Forged Steel Valves 
are made with screwed or socket-welding ends to British and 
American Standards. Sizes range from 4” to 2”. 

In common with all Crane products, these Forged Steel valves 
are made to extremely high standards and are subjected to care- 
ful inspection and individual testing at every stage. They are 
therefore completely dependable in situations where working 
conditions are arduous and long life is essential. 


Fuller details of 

Crane Forged Steel Valves are 
given in Crane Leaflets, 

which may be had on application 
to Dept. 17, Crane Ltd., 

15-16 Red Lion Court, 

Fleet Street, London, E.C.4 
Works: Ipswich 


Branches: Birmingham, 
Brentford, Bristol, Glasgow, 
Leeds, London, Manchester. 


the toughness 





of forged 


steel valves by Cc a A Pui E 


v22 
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the 


VER -2E - Ral] CONTROLUBE 


UNIT 




















Ensures clean, controlled airline lubrication 


HE B.E.N. Controlube Unit is indispensable to the most 
efficient operation and safe protection of pneumatic 
equipment. 
By ensuring clean, controlled airline lubrication, it reduces 
maintenance and prolongs the service life of air powered 
motors, tools, cylinders, vaives etc. 
A special feature is the relieving pressure reducing valve 
which gives accurate control whether increasing or decreas- 
ing the air pressure 
Available for }” and }” B.S.P. 


* Built for long trouble-free service 


* Designed to give maximum three-way protection in one 
complete unit 


* Simple to install and maintain 


COMPRESSED AIR ENGINEERS 


B.E.N. PATENTS LTD. (division of Broom & Wade Ltd.) 
Dept. C6 HIGH WYCOMBE, BUCKS. 








CP 346 








For technical information 
and assistance write to... 


5 T REDUCES 


ELIMINATES 
PREVENTS 


INCREASES 


permits MST 


RELIEVES 


“GEATEC BR wine mcuine 


with FULLY AUTOMATIC Programmz2 Control 


Programme includes the cycle control 
of horizontal table and vertical head 
movements, as well as start and stop 
of main spindle. 



















Programme quickly set by 
positioning buttons in a 
programme plate. For short 
repeating production runs, the 
programme plate can be stored 
saving setting time when 
repeated. This machine will do 
a great number of consecutive 
machining operations auto- 
matically without resetting. 


= PROFILE MILLING 


with Very Great Accuracy 
Angles up to 80 deg. to the Horizontal 
Angles down to the slowest taper 


with the ‘CENTEC’ 3 P 


CENTEC MACHINE TOOLS LIMITED - HEMEL HEMPSTEAD « HERTS « Boxmoor 584-5-6 


with the 
amazing | 









The peak amperage during 
Starting 







Starting shock and snatch 







Overloading electric motors and 
burning them out. 
Breakage of fragile materials 


due to sudden starting shock. 
Damage due to overload. f) RY F LU : p 













Inching and rapid reversal. 







gad of high starting ° C0 UJ p L I N G 






torque motors. 







The motor of load. 





POWDER COUPLINGS LTD., 


20 Bea. c K 80 £43 FT RE-E TY ft ts 
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Up the chimney stacks of far too many industries 
—unchecked and unhampered—waste heat is 
making off with a staggering amount of money in 
the form of fuel. It is a problem which has long 
absorbed technical directors and engineers, par- 
ticularly those concerned with the production of 
iron and steel, gas, glass, ceramics and chemicals. 


There is, very actively engaged in the battle against 
heat wastage, a specialising Company—Spencer- 
Bonecourt-Clarkson—which has for over forty 
years been producing waste heat boilers and waste 
heat recovery equipment for steam-raising in a 
wide range of industries. Spencer-Bonecourt- 
Clarkson specially designed waste heat boilers 





SPENCER-BONECOURT-CLARKSON LTD-LEADERS IN WASTE HEAT RECOVERY 





' i ecesee P*O0, 
os Ws 
g' 
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(not adaptations of fuel-fired boilers) are recover- 
ing a substantial proportion of waste heat for our 
major industries. Recovery figures vary between 
25% and 40% of the original heat of the fuel, de- 
pendent on the industry and the nature of its heat 
generating plant. 


Undoubtedly, your most effective move against the 
rising cost of production lies in the recovery of 
waste heat. SBC are the people best equipped to 
advise and act for you. At your instigation, pre- 
liminary investigation and discussion of your waste 
heat problems can be tackled immediately ... and 
the sooner we hear from you, the quicker can the 
vital economy be effected. 


A subsidiary company of Babcock & Wilcox Lid 


28 Easton Street, London, W.C.1 





Telephone: Terminus 7466 
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You cannot get better 


screws than Unbrako 


because no better screws 





on 
— 
—_ 
—_ 
= 
—_ 
a 
— 
— 
— 
—_ 
—_ 
— 
— 
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We are living in an age where things are moving faster. 
Today, there is a greatly increased tempo in technology, 
a growing complexity of design and a multiplication 
of parts. 

Breakdowns become more costly and more likely unless 
every component part is designed to stand up to the job. 
Unbrako Socket Screws cost less, far less, than trouble. 
The steel from which they are made comes from the 
Unbrako Steel Division. No ordinary steel either. Clean 
and free from inclusions, it is produced to our own 
exacting formula and supervised at all stages of manu- 
facture by skilled metallurgists. They aim at one standard 
only—a steel fit to be made into the world’s finest screws. 
Melting, cogging and drawing, plus every inspection, 


are made 


check and test that will produce flawless material, is also 
carried out in our own steel works by highly trained 
technicians and chemists. 

And finally the screws themselves. These are produced 
in our modern plant at Coventry where the wire is con- 
verted by cold forging to the famous Unbrako Socket 
Screw. Inspection, analysis and quality control checks 
carried out during the entire process of manufacture 





Screw has the performance 
that spells reliability. You 
cannot buy a better screw 
-specify Unbrako—always. 
Write for free samples. 











UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET 


SCREW COMPANY 


LIMITED COVENTRY 








JOHN FRASER & SON LTD. 


FERRY STREET, MILLWALL, LONDON, E.14 


Makers of 


PRESSURE 
VESSELS 
IMPREGNATORS and 


VULCANIZERS 
Telephone: EAST 1185 





Telegrams: PRESVESALS, PHONE LONDON || 


for 
HIGH PRESSURES 


and 


SPEGIAL GASES 











STEEL FABRICATED 


TANKS 


Asi , ANITLICLL 
WITH OR WITHOU 


PROTE 


VWitcrive 













Tanks, any size or shape fabricated and 
rubber, lead or plastic lined to your 
specification. 


== 


DOWSON & MASON L?®. 


LEVENSHULME MANCHESTER 19 


HEATON MOOR 625i (5 LINES) 


Quench Tanks for use with 
Hardening Furnaces can be fitted 
with internal baskets or flight 














Telephone 



















ELTRON for ELEMENTS 
FOR 
AIR, OIL or WATER 


INFRA-RED or OVEN HEATING 
cd 


ELTRON (LONDON) LTD. 
Strathmore Road - Croydon 
Telephone: Thornton Heath 186! 











COMPRESSORS 














LIMITED - DARTFORD 
KENT ENGLAND 
DARTFORD 3248 
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@ @ @ @ it will be in constant use, an indispen- 

TH | S$ BR 0 f K L E T sable source of reference for any user of steel castings. 

It is also a booklet of which you will want more 

than one copy; Design Engineers, Draughtsmen and 

W/ | ik L Purchasing Officers all will find its contents of value 

to them. Copies will be sent free of charge and post- 

age paid, in response to requests from Companies, 

N 9 T and individuals who give the name of their Company. 

L | FE to technical colleges and other training institutions 
which serve the engineering industries. 


Please write for copies to:— Brown, Lenox & 
ON YO U Pp DE SK sen Company Limited, Pontypridd, Glamorgan. 








A great deal of work has gone into the preparation 
of this booklet, and we wish only bona fide users to 
send for it—but engineering students are also invited 
to send for a copy, and of course, copies are available 

















An announcement by the Industrial Division of 


BROWN, LENOX & CO. LTD. Growi{Lenoy 


ASSOCIATED COMPANY: BROWN, LENOX & CO. (LONDON) LTD., MILLWALL, E.14 
PONTYPRIDD - GLAMORGAN 


Tex: PONTYPRIDD 3031-2-3 & 2398 TELEX No: 49204 TELEGRAMS: ‘LENOX’ Pontypridd 



































MOSS GEAR CO. LTD - 














\ Axles... 


Gearboxes me 
Worm Gear 
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Crown 
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MOSS GEARS 
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1910-18360 


CROWN WORKS 
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Tarlor-made joryou ‘adlubiny 


HYSTER . .. the most extensive 


range of industrial trucks 
and attachments 
in the world 





Write for leaflets and specifications 
to your nearest Leverton depot, 
quoting reference H.52/ENG. 


- 












SF pal eS 











( 


THE LEVERTON GROUP OF COMPANIES 





SPALDING 


Spatiding, Lincs. |: 


NEWCASTLE 


Team Valley Trading Estate, Gateshead ' 





LEVERTON 


Ayour AYSTER dealer 


Eat 








| -2 =3 ©} 


Gitdersome, leeds. 


SE ALeTY, | 


Wigan Rd. Bryn. Ashton-in-Makertieid ‘|: A 
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THE NEW 
SQUIRREL CAGE 
MOTORS 


(with class ‘E’ insulation) 


@ Comply with Draft B.S. 
—A (ELE) 1629. 


® Continuously maximum 
rated to B.S. 2613 for a 
temperature rise of 65°C 
in anormal ambient (max. 
40°C). 


@ Totally-enclosed, fan- 
cooled ‘D’ frames. 


@ Interchangeable with 
ventilated machines, (‘C’ 
frames) of the same ratings 
(B.S. 2960). 


@ Available from stock in 
outputs up to 74 h.p., 
1500 r.p.m., and 5 h.p., 1000 
r.p.m., at 400/440 volts. 
Higher ratings up to 40h.p. 
will be available shortly. 





BY &GC. 


FOR RATINGS AND DIMENSIONS SEE OVERLEAF 
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The new squirrel cage motors 


(with class ‘E’ insulation) 


RATINGS AND DIMENSIONS 






































CABLE OUTLET = -F 
MOTORS OESPATCHEO WITH H 
CABLE OUTLET AS SHOWN, | \ 
BUT TERMINAL BOX CAN BE | : 
TURNED TO ANY ONE OF | |‘ 
FOUR POSITIONS AT 90° 
INTERVALS. MACHINES CAN ! 
BE ASSEMBLED WITH TERMINAL 
BOX ON OPPOSITE SIDE 





























Shaft 
Extension 








U x 













































































THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


ROTATING PLANT DIVISION, WITTON, PIRMINGHAM 6 
Telephone: EASt 1941 Telex: 33 - 323 
Telegrams & Cablegrams: ‘ Polyphase, Birmingham’ 
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One man and one hundred nuts 


How long should it take him to fix them ? 


According to accepted engineering practice* it would take a worker 
as long as]97 minutes to assemble 100 5/16” slotted nuts and split pins. Yet the same 
man would take a bare 40 minutes to assemble an identical number 
of Simmonds 5 16” Nyloc self-locking nuts. 

Common sense says that it pays to use Simmonds self-locking nuts every time 
when assembly costs run as high as they do today. In fact, with average labour costs 
and overheads, there are savings of over 42,- on every hundred assemblies— 
and over £2,000 on every hundred thousand assemblies. Why not call in 
Simmonds to carry out a completely thorough costing of your assembly operations. 


Our 16mm Nyloc colour film is available free of charge from the Central Film Library, for showing in your factory 


* All times shown are based on ‘The Handbook of Standard Time 


& Hudson Limited, London. 





FC 


Data for Machine Shops” by Haddon & Grenger, published by Thames 


time saved is money saved SIMMONDS SELF-LOCKING NUTS 


SIMMONDS AEROCESSORIES LTD~- TREFOREST~ PONTYPRIDD: GLAMORGAN A member of the Firth Cleveland Group 
Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan, New York, Mannheim and Brussels 
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CUT THAT © 
WASTE! 








This mark is 


OF 
STEAM Wiel Si ae lS r-lg-lalisis 
AND MONEY 

WITH 


CURNON’S | Of quality & value 


STEAM FLOW 
METERS & INDICATORS 














CUT 
YOUR 
COSTS 
IN 
THESE 
DAYS 
OF 


COMPETITION 
FOR WATER, STEAM & AIR 
SEND FOR FULLY ILLUSTRATED PAMPHLET 


























i 
Qeencn ENGINEERING CO. 
CLAUDE ROAD WORKS 


MANCHESTER 12. Tel.: CHORLTON 3885 











THERMOSTATIC 
y» VALVES 


for 
Controlling 












Steam Supply 
to Hot Water 
Calorifiers, 


Etc. 
Made by James Neill .& Co. (Sheffield) Ltd., and obtainable from all tool distributors. 


HORNE UH29 


ENGINEERING Co. Ltd 
35 PITT STREET, GLASGOW 
———— ee 











The two mild steel electrically welded heads for 
Dryers used in the paper-making industry are 
12 ft. in diameter and each weighs 2% tons. 
The sketch shows how the solid ring has been 
machined out and prepared to 
receive the shell plates. j 
The segmental plates are ' 
pressings produced in our own i 
works. , ourr wean 
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i 










SECTION THROUGH 
OUTER RING 
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JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON Telephone: BOLTON 119$ 
London Office: 26 Victoria Street, Westminster. S.W.1. Telephone: ABBey 7162 
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If product flow goes quick, quick slow—then 
what you need is variable speed. 2400 bottles 
for gin—Gordon’s of course—reach this 







machine every hour, but there can be 3600 
The gin is there, so the machine must bottle a | fe 
faster. How? Turn the handwheel and the 
Hainsworth pulley and V-belt move to the 
right speed position automatically. Faster — 
slower—every few minutes if needed. 
Bottling, spinning, woodworking, packaging 
—give your production a tonic, and get 

the right speed for your need with... 


‘HAINS WORTH’ 


VARIABLE SPEED DRIVES ~ 




















THE 
THE PULLEY CONTROLLER 
7 sizes available will carry any 


for drives standard electric 


Send for Catalogue 100/19 
up to IOH.P 2 y, motor 
THE V-BELT 

















one of 35 sizes 


will suit your job J:-H: FENNER & CO LTD, HULL 


BELFAST. BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIFF. GLASGOW 
Stocks carried in HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON. MANCHESTER 
MIDDLESBROUGH. NEWCASTLE. NOTTINGHAM. SHEFFIELD. STOKE. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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loon STEELS 


A WIDE 
RANGE OF 
QUALITIES 

FOR ALL 

TOOLING 
PURPOSES 








| DARWINS 
| GROUP 





WRITE FOR LITERATURE AND STOCK LIST 


DBaRWtrs LIMmrIreD 


FITZWILLIAM WORKS: SHEFFIELD 
TELEPHONE: SHEFFIELD 49049 TELEX No.: 54-215 
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Whatever your 


pumping problems— 


PULSOMETER PUMPS 


give you the 
right answers 








SUGGS RRSR CRS Reese eee eee eeeeeeeeeee 
: - 5 
a @ 
% a 
4 “ 

OIL REFINERY PUMPS HI SEWAGE INSTALLATIONS 
Pulsometer-Pacific pumps : A comprehensive range 
of all types for all duties bd of pumps and plant 

Hy to suit all types 
H of sewage schemes 
: 

a 

ie 

ae 


TURBINE PUMPS 


For mining, waterworks, 
hydraulic power 
schemes and numerous 
other undertakings. 
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CENTRIFUGAL PUMPS ‘ | 
Horizontally-split 


PULSOMETER-PACIFIC STEAM 
TURBOPUMPS 


For marine and industrial installations. 


O00 


centrifugal pumps to 
meet every need. 


0 





PULSOMETER ENGINEERING CO. LTD., NINE ELMS IRON WORKS, READING 


Telephone : Reading 67182 Telegrams : Pulsometer, Reading 
LONDON : PULSOMETER HOUSE, 20/26, LAMB’S CONDUIT STREET, W.C.|! 
Telephone : HOLborn 1402 Telegrams : Pulsometer, Westcent London 


Branches in BIRMINGHAM, CARDIFF, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE. 
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] Ma a century of experience in 


‘V-ROPE DRIVES 











but the 
STEEL- SHAW | 
COUPLING 


Here's a really flexible coupling. 

Its individual springs mean that 

it will accommodate alignment 
errors; absorb shock and stress; damp 
out vibrations yet allow free end-float + | 

under loads; have a resistance to shear C a n ta ke it ‘ 

of approximately fifteen times the working load. Yet when you come to look at sizes 
against torque, you'll find that this outstanding unit will be smaller in diameter than 
any other coupling you can buy. Write for full details today. 





at 











Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


F i THRAPSTON, near KETTERING 


More and more * industries 
are taking a liking to 


OY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer 
All over Europe, Joy Limberollers are 





STEELE & COWLISHAW LTD. 


NEARLY HALF A CENTURY’S 
EXPERIENCE IN MIXING 


COOPER STREET 





STOKE-ON-TRENT 


HANLEY 
Telephone: STOKE 23333 (5 lines) TELE X 3630 
A MEMBER OF THE BAKER PERKINS GROUP 


factories, foundries, mines, gravel pits and quarries. . . 
taking the limelight as the nearest technically perfect idler yet devised. Only two self-lubricating 


bearings ; flexible steel cable suspension ; perfect catenary belt support ; non-wearing, 








non-inflammable Neoprene roller, non-spilling, 


‘cushioned’ ride. 


€------------- 


~ These and m 







UROPE'S BIGGEST 
AS NORKS SPECIFY 
say DLERS YOUR APPLICATION 
sacs I AND 
Soft Ores? Chemicals? Gravel? Salt? Quenching 
Coke? Flour? Semi-liquids? Cement? Very few 
materials can defeat a Limberoller conveyor. See how 


Limberollers would cut your materials handling by 
writing for informative 8-page booklet 


AND MORE ARE JUST ABOUT TO... 


Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your 


elbow. Please ask for a copy. 





idlers as the biggest advance in materials handling in years. 


any other advantages pinpoint British-made Joy Limberoller 


JOY > SULLIVAN LID 





CAPPIELOW - GREENOCK - SCOTLAND 


EXPORT SALES: 


7 HARLEY STREET, LONDON, wW.!. 


Your local Limberoller distributor :— 


SCOTTISH 
Potter & Cowan & Co. Ltd., 
54 French Street, Glasgow, S.E.2. 
Bridgeton 7131 
NORTHERN 
Hill Porter (Newcastle) Ltd., 
G Pit Yard, Wallsend-on- Tyne 
Wallsend 64002 
NORTH EASTERN 
Glover & Wood Ltd., 
Victoria Works, Victoria Road, 
Leeds, I! Leeds 3607! 
MIDLAND 
Central Manufacturing & Trading 
Co. (Dudley) Ltd., 
Halesowen Road, Old Hill, Staffs 
Cradley Heath 69434 


NORTH WESTERN 
Atlantic Rubber Co. Ltd., 
Atlantic Street, Broadheath, 
Altrincham, Cheshire 
Altrincham 3727 


SOUTH WESTERN 
M.Q.C. Equipment, 
Chesterfield Chambers, 
Westbourne Place, Bristol, 8 
Bristol 39405 


SOUTH EASTERN 
Southern Industrial Rubber Ltd., 
| High Street, South Norwood, 
London, S.E.25 
LiVingston 5568 
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*LE XFLYTE 


“TAKE MY TIP— 
USE SIFBRONZE 


WELDING 


EQUIPMENT !”’ 


‘‘DEMON” BLOWPIPES :— General Duty and 
Cutting Models. 


SIFBRONZE REGULATORS 
Modern precision instruments giving constant pressure 
and volume. 


SIFBRONZE CATSEYE GOGGLES The most 
advanced type on the market. 


If you want to know how 
Sifbronze equipment can 
help you, fill in the coupon 
right away 


NAME 


ADDRESS 





VERSATILE... 
ADAPTABLE... 


BRISTOL 


Aircraft 





SPIRATUBE and FLEXFLYTE are recognised throughout the world as the ideal flexible 
ductings to deal with problems of temperature extremes, acid, alkaline and solvent fumes. 
Spiratube and Flexflyte cover a diameter range from 4” to 30” and can handle conditions in a 
range of temperatures from minus 120° to plus 600°F. 

Both Spiratube and Flexflyte have outstanding characteristics of flexibility, minimum bend 
radii and low weight. 

Write now for illustrated literature and technical data. 


FLEXIBLE DUCTING LTD. 
SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3311/2 


To: Suffolk Iron Foundry (1920) Ltd., Stowmarket, Suffolk. (Tel: Stowmarket 183-5) 
Please send me leaflets detailing Sifbronze equipment. 












ECONOMICAL... 


FLEXIBLE DUCTINGS 
PROVE EFFICIENCY 
UNDER MANY 

VARYING CONDITIONS 


Telegrams: FLEXIDUCT, GLASGOW, N.W. 





says Will the Welder 


SIF-COMBI PROFILE CUTTING 
MACHINE An Automatic dual-purpose machine 
for all kinds of cutting work. 


SIF-COLIBRI CUTTING MACHINE 
The clockwork machine which turns a hand cutter into 
a precision machine cutter. Ideal for flame cutting 
on site. 
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4 E a century of experience in 


‘V-ROPE DRIVES 












but the 
STEEL- SHAW 
COUPLING 





Here’s a really flexible coupling. 

Its individual springs mean that 

it will accommodate alignment 
errors; absorb shock and stress; damp 
out vibrations yet allow free end-float H 1 

under loads; have a resistance to shear C a n ta ke it ‘ 

of approximately fifteen times the working load. Yet when you come to look at sizes 
against torque, you'll find that this outstanding unit will be smaller in diameter than 
any other coupling you can buy. Write for full details today. 























STEELE & COWLISHAW LTD. 





NEARLY HALF A CENTURY’S 

EXPERIENCE iN MIXING 

COOPER STREET HANLEY STOKE-ON-TRENT 
Telephone: STOKE 23333 (5 lines) TELEX 3630 

A MEMBER OF THE BAKER PERKINS GROUP 


Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 


silent, clean running. 


THRAPSTON, near KETTERING 


Telephone: THRAPSTON 531-532 
Telegrams: ‘‘GRACE’’ Thrapston 











bearings ; flexible steel cable suspension ; 


of 





BIGGEST 


ry KS SPECIFY 
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AND YOUR APPLICATION 


Soft Ores? Chemicals? Gravel? Salt? Quenching 
Coke? Flour? Semi-liquids? Cement? Very few 
materials can defeat a Limberoller conveyor. See how 


Limberollers would cut your materials handling by 
writing for informative 8-page booklet 


AND MORE ARE JUST ABOUT TO... 


Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your 


elbow. Please ask for a copy. 


factories, foundries, mines, gravel pits and quarries... 
taking the limelight as the nearest technically perfect idler yet devised. Only two self-lubricating 
perfect catenary belt support ; 


non-inflammable Neoprene roller, non-spilling, 


‘cushioned’ ride. 


idlers as the biggest advance in materials handling in years. 


More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer 
All over Europe, Joy Limberollers are 


non-Wwearing, 


~\ These and many other advantages pinpoint British-made Joy Limberoller 


JOY: SULLIVAN LID 





CAPPIELOW - GREENOCK - SCOTLAND 


EXPORT SALES: 7 HARLEY STREET, LONDON, W.!. 
Your local Limberoller distributor :— 


SCOTTISH 
Potter & Cowan & Co. Ltd., 
54 French Street, Glasgow, S.E.2. 
Bridgeton 713! 
NORTHERN 
Hill Porter (Newcastle) Led., 
G Pit Yard, Walisend-on-Tyne 
Wallsend 64002 
NORTH EASTERN 
Glover & Wood Ltd., 
Victoria Works, Victoria Road, 
Leeds, tI. Leeds 3607! 
MIDLAND 
Central Manufacturing & Trading 
Co. (Dudley) Ltd., 
Halesowen Road, Old Hill, Staffs. 
Cradley Heath 69434 


NORTH WESTERN 
Atlantic Rubber Co. Ltd., 
Atlantic Street, Broadheath, 
Altrincham, Cheshire 
Altrincham 3727 


SOUTH WESTERN 
M.Q.C. Equipment, 
Chesterfield Chambers, 
Westbourne Place, Bristol, 8 
Bristol 39405 


SOUTH EASTERN 
Southern Industrial Rubber Ltd., 
| High Street, South Norwood, 
London, S.E.25 
LiVingston 5568 
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VERSATILE... 
ECONOMICAL... 
ADAPTABLE... 


FLEXIBLE DUCTINGS 
PROVE EFFICIENCY 
UNDER MANY 

VARYING CONDITIONS 


SPIRATUBE and FLEXFLYTE are recognised throughout the world as the ideal flexible 
ductings to deal with problems of temperature extremes, acid, alkaline and solvent fumes. 
Spiratube and Flexflyte cover a diameter range from 4” to 30” and can handle conditions in a 
range of temperatures from minus 120° to plus 600°F. 

Both Spiratube and Flexflyte have outstanding characteristics of flexibility, minimum bend 
radii and low weight. 

Write now for illustrated literature and technical data. 


FLEXIBLE DUCTING LTD. 
SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telegrams: FLEXIDUCT, GLASGOW, N.W. 





BRISTOL 


Aircraft 

















Telephone: MARyhill 3311/2 





FLE XFLYTE 


“TAKE MY TIP— 
USE SIFBRONZE 
WELDING 
EQUIPMENT !’’ 


“DEMON” BLOWPIPES :— General Duty and 





says Will the Welder 


SIF-COMBI PROFILE CUTTING 


Cutting Models. 
SIFBRONZE REGULATORS 


Modern precision instruments giving constant pressure 
and volume. 


SIFBRONZE CATSEYE GOGGLES The most 
advanced type on the market. 


If you want to know how 
Sifbronze equipment can 
help you, fill in the coupon — 

° ADDRESS 
right away 


To: Suffolk Iron Foundry (1920) Ltd., Stowmarket, Suffolk. (Tel: Stowmarket 183-5) 
Please send me leaflets detailing Sifbronze equipment, 


MACHINE An Automatic dual-purpose machine 
for all kinds of cutting work. 


SIF-COLIBRI CUTTING MACHINE 
The clockwork machine which turns a hand cutter into 
a precision machine cutter. Ideal for flame cutting 
on site. 
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SKEFKO 


1910 1960 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON ~ BEDS. 

















of Rethink for 
the Railways 
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Engineering firms which supply British | 


Railways with equipment, from loco- 
motives to detailed components, are 


unsettled by the uncertainty which will | 


prevail while the Government’s new 
planning board studies the problems of 
railway finance and management. 
period of uncertainty is likely to last 
until the autumn when the Government 
expect to introduce any new legislation 
that may be required. 

Since the modernisation plan was 
announced in 1955 engineering develop- 
ment of electric and diesel locomotives, 
rolling stock, electrification equipment 
and signalling equipment has _ been 
stimulated by the long-term outlook 
of that plan. 
work of reconstruction has not suffered 
greatly from the British Transport Com- 


The | 


using throughways bulldozed at a 
fraction of the cost of road building, is 
so obvious that widespread uses seem 
as certain to follow as they have done 
for that other British development, the 
Dracone flexible barge. 

This Hovercraft modification, named 
the Cushioncraft, is to be powered by a 
racing car engine and is regarded by the 
Isle of Wight firm building it, the 
Britten-Norman company, as the prob- 
able first in a series with load carrying 
capacities of 50 to 100 tons. 

The list of countries in which the 
Cushioncraft is to be tried out for its 
commercial use includes those at an 
early stage of development, like Ecuador 
and West Africa. A true trackless 
vehicle, and one not dependent on 
airfields either, evidently has so many 
potential willing users that the com- 
panies with Hovercraft on the stocks 
may well see them paying their way as 
cargo carriers within a_ surprisingly 
short time. | 

The Elder and Fyffes managing | 


| director is quoted as saying that he | 


| foresees all their plantation produce | 


| being carried by 


So far, the pace of the | 


mission’s financial difficulties since the | 
Government have put their faith in the | 


modernisation plan as the only way to 
make the railways pay. 


During the coming months, while the | 


new planning board are sitting, the 
emphasis is likely to be less on the hope 
that the railways can be made to pay 


and more on the best way to plan an | 


orderly contraction of uneconomic 
railway activities. The Prime Minister 
has warned the Commission, the em- 
ployees, industry and the public that 
some painful adjustments will have to 
be made. 

It will be all too easy, in this atmos- 
phere, to overlook the fact that major 
modernisation schemes, such as_ the 
electrification of the London-Manches- 
ter line, justify continuing the engineer- 
ing development of British Railways. 
Where a firm can choose between 
supplying such an uncertain industry 
as the railways and such a sky’s-the- 
limit industry as, for example, motor 
cars, they are not likely to waste much 
time on the decision. Such situations 
are already developing. 


Rapid Application 
of Hovercraft 


When the first enthusiastic acclaim was 


such craft within 


** a couple of years.” 


373 


tration is much more ready to help on 
the industrialisation of the area than to 
prop up small and unprofitable farms. 

In much the same way that the 
British motor industry, willingly or 
otherwise, has moved into areas in need 
of the revitalisation of new investment 
so the Citroen organisation is to help 
Brittany. It is building a major plant 
at Rennes. A lack of skilled workers 
for the new factories will be countered 
to some extent by new training schools. 

The site of the hydro-electric scheme 
will be near St. Malo. 


of Training 
More Skilled Men 


The bulk of the apprentices who are 
expected to pass through the Govern- 
ment’s training centres will be going on 
into the engineering industries. 

That the Government is to make this 


| use of its 15 training centres at all is a 


reflection on its estimate of the sort of 
performance industry is likely to put up 
in making the best use next year and in 


| 1962 of its recruitment chances when 


the numbers of school leavers will be 
as high as they can be until a new 


| upswing in the child population arrives. 
The largest single factor holding back | 


Iron and Steel 
in UK and USA 


As the British steel industry celebrates 
its breakthrough to an output equal to 
25 million tons a year ominous sounds | 
begin to rumble across the Atlantic. 

The United Kingdom’s iron and steel 
plants are running at up to 98 per cent 
of capacity but in the United States 
there are authentic suggestions that 
their mills will be down to 85 per cent 
of capacity in the second quarter. 

1960, has been was expected by many 
to be a seven million car year in the 
United States. So far this year the | 
salesmen have not been able to move at 
anything like the speed needed to reach 
this towering total and some estimates 
suggest that the final new car sales for the | 
year will be about six million, with 
500,000 of these imported. 

For Detroit it is plain enough what | 
this means—some cuts in production 
have already been made. 

What will its effect be for the British 
Motor Corporation, for International 
Standard Triumph preparing to launch 


| its Triumph Herald in the USA, on 
| Rootes, Rover and the rest of the British | 


going up for the SRNI, the Saunders- | 


Roe Hovercraft, in the summer of last 
year, its first application was seen in 
terms both vague and sweeping. It 
was finally to put out of court any 
economic possibility of a Channel 
tunnel. It would carry troops and 
goods over wild places where there 
were no buildings or farming obstruc- 


tions to legally and physically bar the | 
| to the north-west departments of France 


way. 


Now the first definite news of an | 


application of a modified development 


is out and it proves to be backed by | 


Elders and Fyffes, who have wide fruit 
growing and importing interests. The 
application to skimming along rivers, or 
their beds in the dry season, and to 


car exporters? A great deal of their 
1960 North American success depends 
on whether the new car sales there are 
going more slowly because more people 
are hanging on to last year’s model, 
which would be no help at all, or because 
of dissatisfaction with the cars being 
offered, which would be another great 
opportunity. 


Tidal Hydro-Power 
to Change Brittany 


A hydro-electric scheme producing 
power from the energy of the tides is to 
be financed by the French Government 
on the river Rance estuary in Brittany. | 
The introduction of 800 million kW 
hours a year, once the £25 million 
scheme is complete in seven years time, | 


will be a major step in transforming 
their largely rural economies. 
There is a French Government sub- 


sidy of between 10 and 12 per cent for | 


new industries and in the _ reverse 
direction M. Debre, the Prime Minister, 


industrial expansion in Britain this 


| year was seen by the authors of the 


give ready access. The library con- 
tains all IBM programmes published 
throughout the world. 

As the library grows and as more 
people turn to computer centres for 
assistance, computing costs will fall. 

Economies in computer operation 
depend on simplified programming, and 
programmes can only be made simpler 
with the cooperation of the customer. 
No doubt the discussion to be held next 
week at the Institution of Mechanical 
Engineers on ** The computer in produc- 
tion” will help to enlist the sympathy 
of the production engineer, while the 
article on page 382 seeks to perform the 
same service for manager, designer and 
process engineer. 

Some problems for which standard 
programmes might be expected to exist 
are disappointingly intractable. Wage 


| calculations, for example, suffer from 


| the complex 


Organisation for European Economic | 


Co-operation as shortage of labour. 
What the Government’s scheme 


| amounts to is that a number of school 
| leavers will be apprenticed to firms that 


in the main do not now train appren- 
tices. The boys will then go to a centre 
and be given a year’s classroom instruc- 
tion by qualified craftsmen and thus 
gain a general introduction to the 
industry they plan to join. 
this year, to which the employer will 
only contribute the equivalent of the 
first year apprentice’s rate of pay, will 


idiosyncracies of em- 
ployers, who distribute bonuses, pen- 
sions and other largesse with shameless 
inconsistency. 

By demonstrating the benefits of 
standardisation in cash terms, automatic 
data processing may encourage the 
introduction of standard procedures 
throughout industry, in accounting, 
in research and in manufacture. 


and Power Stations 
in a Green Belt 


| The cheapest possible generation of 


Only after | 


the apprentice move on into the factory. | 


In so far as some small employers 
are held back from training apprentices 
by the fear that once trained, at their 
expense, the boys will move to a larger 
firm, the scheme should remove their 
fears by taking care of the first, most 


| costly, year. 


The British Employers’ Confederation 
has had only a partial success in its 
efforts to lead firms to raise the intake 
to skilled trades in 1961, 1962 and 1963 
by 20 per cent over the level of 1958. 
One hundred and fifty four large firms 
have promised to increase substantially 
their recruitment, 62 express sympathy 
and decline to act, another 43 claim that 


' the policy is irrelevant to their interests. 


Cut Price 
Computing 


Of the many problems submitted to a 
computing centre, some will be solved 
for a fraction of the normal cost. Instead 
of £500 a lucky client may be charged as 
little as £30 for a service that may save 
him several thousand. 

Since programming is the costly item 
in using a computer, there is a constant 


electricity from coal is a laudable aim 
for the Central Electricity Generating 
Board, but when it leads to proposing 
to erect two great new stations in the 
middle of a much needed green belt 
area strong suspicions are aroused. 
One of those suspicions is that the 
officials responsible find it easier to 
rely on their official weight to get away 
with violations of the green belt prin- 
ciple than to get down to a solution of 
the technical and transport problems 
that will leave somewhere in the area as 
a refuge from the busy industrial 
scene. 

The CEGB’s two stations currently 


| proposed for sites that could hardly 


give greater offence are those sited at 
Holme Pierrepoint and Ratcliffe on 
Soar, both places in Nottinghamshire’s 
green belt. 

It happens that this 
particularly attractive to 


is an area 
the CEGB 


| since the Nottinghamshire and north 


effort to simplify or even eliminate this | 


stage in data processing. 


But a com- | 


puter without a programme is like a car | 


without a driver. 
The answer is to use a programme 


used before for someone else. To | 


take advantage of this economy, IBM 
United Kingdom Limited have estab- 
lished programme libraries in London 
and Birmingham, with programmes 


Derbyshire coalfield is the largest 
producer of coal suited to electricity 
generation and the National Coal 
Board has several new pit projects and 
modernisation schemes in hand locally. 

In its announcement of a total of 
four new coal fired stations in the area, 
the other two giving rise to no planning 
objection of note, the CEGB goes on at 
length about the new stations being 
modern, which hardly seems to have 
been in doubt. The Board even drags 
in an expected rise in productivity in 
the coalfield. 

It is nice to know that the Board is 
not putting up old power stations and 
that it has an eye on the future cost of 
its raw material, but the cost-per-unit 
of keeping their uncompromisingly 
bulky stations out of the Nottingham- 
shire green belt cannot be great. 

A moment’s reflection might lead to 
the thought that a nation spending 
millions of pounds on family cars, 
presumably in order to go out some- 
where occasionally, might be persuaded 
to spend a few pence per head per 


| has made it plain that his adminis- | recorded on microfilm and classified to | year still to have somewhere to go. 








Metals and Materials 
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Promising Precoated Strip is a Teaser 


Precoated strip and sheet 
have vast potential outlets; 
but will they stand up to 
forming? How can they be 
joined? How are cut edges 


protected ? Here are the 
makers with some of their 
answers. 


One has only to look about at the numerous 
industrial and domestic products made from 
coated sheet metal to realise the potential 
market for such materials. The advantages of 
semifinishing at the steelworks are often heard: 
“continuous production means economy,” 
“better control of properties,’ and so on. 
But is the picture really so glowing? Why— 
after precoated strip has been available for at 
least two years in the United Kingdom—is it 
not more widely used? 

The answer quite simply is that use of pre- 
coated materials has more “ cons ” than ** pros ”’ 
(see box) and that the “cons” are only now 
being sorted out satisfactorily. The biggest 
advantage of precoating is getting rid of the paint 
shop. The techniques of painting are far 
removed from the skills of sheet metal fabrication, 
and for small fabricators particularly, painting 
is an unwelcome but necessary part of the job. 

The only answer to the “ cons” is education. 
But even this is a pill with a sugar coating, for 
the manufacturers of precoated metal fully 
realise that they must help their users—and are 
equipped to do so. Thus at a time when many 
new names are appearing on the list of manufac- 
turers, it would pay sheet metal users to take a 
second, or perhaps even first, look at the 
materials. 


Potential Markets 

Metal, whether in sheet or strip form, can be 
precoated with paint finishes or pvc, and there 
is really little difference between the two. If it 





Pros and Cons 
of Precoated Strip 
and Sheet 


Advantages 


Paint shop is obviated; especial 
savings in mass production which yet 
requires manual handling operations. 

Uniform coatings of consistent colour 
and properties. 

Disadvantages 


Must be careful during 
handling and fabricating. 


stamping, 


Special joining techniques are required 
(see diagrams). 


Sheared edges are difficult to protect; 
however, to offset this, in rolled 
joints, paint covering goes right 
round the bend. 

Fabricator becomes dependent on one 
supplier of strip if he wants uni- 
formity in the coating. 











is admitted that paints can either be alkyd, acrylic, 
epoxy or vinyl, they begin at least to sound like 
polyvinyl chloride (pvc). The main difference 
in the coatings is the thickness, and this can 
clearly be seen in the table. While the maximum 
paint thickness is about 0-001 in, the usual plasti- 
sol pve coating is up to 0-020 in thick, and the 
lamination process of applying such coatings 
gives no top limit. 

Pyc-coated.—Properties enjoyed by pvc-coated 
steels are excellent adhesion, making possible 
deep drawing operations; warmth of colour and 
feel; various attractive embosses; scratch and 


Makers and Characteristics of Precoated Sheet and Strip 


Normal 


abrasion resistance; chemical and heat resistance ; 
and an easily washed surface. Abrasion resist- 
ance of pvc-coated teel increases with the 
thickness of coating since impact load is spread 
over a wide area. 

The most promising outlets for pvc-coated 
metal are partitions for offices where it gives a 
warm atmosphere and deadens sound; for skirt- 
ing panels; for doors and panels in lifts; for 
office furniture, especially desk tops; for clothes 
lockers (but how is the inside to be coated”); 
for infilling panels for cladding buildings (it can 
be formed, but there are still doubts as to the 
durability of pvc outside); for drums and con- 
tainers for corrosive materials; fume ducting, 
automobile pressings and travelling cases. 

Because pvc coatings are at present rather costly, 
the makers hasten to add that pve-coated metal 
is not really an alternative to painted metal, 
except where the latter is proving unsatisfactory. 
Prepainted.—The number of firms making 
prepainted strip is small. Reynolds Metals, 
one of several American firms, comment that 
they had seen many of their customers perplexed 
over painting problems. Customers were unable 
to tell whether these were the result of poor 
enamel, poor metal treatment, or poor paint 
practices within their own plant. Their product 
eliminated such problems since the makers were 
able to select the best enamels and metal treat- 
ments, and to control enamel application to 
eliminate paint adhesion failures. 

Markets for pre-enamelled strip as envisaged 
by Reynolds feature venetian blind and awning 
markets; residential clapboard sidings; industrial 
building panels; residential shingles; mobile 
home exteriors and interiors; bath tiles; auto- 
motive licence plates; signs; and pipe jacketing 
covers for chemical plants and oil refineries. 


How to Use It 
Now for a quick analysis of ** why we shouldn't 


use such strip.”’ There is little substance behind 
such views. 


Base 


Country Coating, oe Coil 
Firm Coatings where Trade Name Base Metal Main Process Width Thickness, Thickness or Comments 
Range, Range, - 
Made in : Sheet 
in BWG 
John Summers and = Pvc UK Stelvetite Mild steel Laminate 24-48 0-014 16—26 Coil Electrogalvanised on reverse 
Sons 
Electrogalvanised both sides 
Plasteel Mild steel before lamination 
Willmott Taylor Pvc UK + ae Laminate 0-S—I8 0-008—0-014 18-—30 Coil —__— ——$$$____ 
Plasminium Aluminium alloy —_ 
Richard Thomas & Pvc UK Artbrite Mild steel Laminate 24-48 0-010 16—26 Coil Hot-dip galvanised both sides 
Baldwins before lamination 
Huntley, Boorne & Pvc UK Lamiplate Tinplate 36 25 25—31 
Stevens ——_———— - . 
Magnesium alloy Laminate 36 120 0:004—0-008 14—20 Sheet _ 
Aluminium alloy 36 120 14—25 
Phenix Corporation Pvc Belgium Skinplate Mild steel Laminate 39 78 0:010—0-014 14—30 Sheet Industrial grade pvc or zinc chrom- 
- --=- --- - - ate on reverse. British agents: 
Aluminium alloy 17-25 Hugh Girvan 
US Steel Corporation Pvc USA (Vinyl-clad Mild steel Plastisol or 24—52 0-008—0-020 18—28 Coil One of several American producers 
steel) laminate 
British Rolling Mills Pvc UK Brymill Mild steel Laminate 0-75—10 0:008—0-014 18—26 Coil Electrogalvanised or lacquered on 
reverse 
Coated strip Pvc UK (Precoated Mild steel or Plastisol 0-25—16 Up to 0-014 19—38 Coil Paint, lacquer or washcoat on 
strip) aluminium alloy = - (to 30g) - reverse side 
Synthetic Roller coat 0: 25—9 0-0005—0 001 
resin (to 38g) 
systems 
Hoesch Walzwerke Pye Federal Plata! Mild steel Plastisol 0:-4—21 0: 004—0 012 18—30 Coil Plastic on one or both sides; 
Germany lacquer if on one only. British 
Company; Hoesch Ltd. 
Uddehoims Pvc Sweden (Name of steel | 18Cr-8Ni-stainless Coated both sides. British Com- 
Aktiebolag plus suffix) steel and other pany: Uddeholm Ltd 
steel grades 
Reynolds Metals Pvc Plastisol Paint of same or different colour 
Company —-— ne _ — — on reverse side. One of several 
Acrylic USA Colorweld Aluminium alloys . Roller coat 1—60 0-001 16—31 Coil American producers 
epoxy, 
vinyl, 


alkyd 
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Drawing and forming unimpaired.—First pre- 
painted, Reynolds commenting: “ strip can be 
formed into many shapes using standard forming 
tools such as sheet metal breaks, presses, and roll 
formers. Many tools have been converted from 
use with mill finish metal to use with pre-enamelled 
strip merely by cleaning them up and removing 
any gouges or burrs from the tools which will 
scratch the finish. However, it is preferable to 
polish the tools to make them perfectly smooth. 
Chrome plating of tools, which is relatively 
inexpensive, is also desirable.” 

Makers of pvc-coated steel, RTB, say that 
the laminate enhances deep drawing capabilities 
because of lubricating properties of the pvc 
film. This is mainly when the pvc is on the die 
side, and there is some diminution of properties 
when pve is on the punch side. Uddeholm back 
them up in reporting that the presence of plastic 
enhances the deep drawability of stainless steels. 
In drawing deep cups of 4in diameter from 
blanks of 9 in diameter, in 0-04 in sheet of 41 tons 
ultimate tensile strength, the thinning near the 
0-4 in radii was reduced to a minimum of 0-78 in 
compared with 0-74, which implies that the 
presence of pvc would allow greater drawing 
ratios, or in other words, deeper draws. 

New joint designs needed.—Welding is the first 
big difficulty with precoated strip. Prepainted 
metal can often be spot welded through the 
coating, but it is impossible to preserve the 
coating during this or any other fusion welding 
process. Joining methods for pvc-coated strip 
are shown inthe diagram. Basically, the welding 
methods are either pvc to pvc, or metal to metal. 

In the first of these, there are two methods in 
use, high frequency and adhesives. Hot gas 
welding is used for filling rolled joints to make 
them liquid-tight. For the second method, 
resistance welding methods have been subject to 
much development, and there is now equipment 
for performing many operations. The basic 
principle, however, is that the presence of a 
coating prevents direct overlap jointing without 
grinding away the plastic. Lugs can be welded 
to the metal side. To achieve this without 
lifting the plastic film, a short welding cycle is 
used, often electronically controlled. Fast follow- 
up of the weld is arranged by using low inertia 
electrodes and these are arranged to dwell on 
the weld in order to conduct heat from the sheet. 
Superior welds are said to be obtained with 
magnetic force welding which utilises a solenoid 
for the follow up forging action after the initial 
melting. Argon arc welding is possible, but the 
pve surface is usually marked in the process. 
Careful handling; repair or scrap.—Often welding 
will demand special jigs, and these can be 
designed to act as stillages in interdepartmental 
transporting, for the next big drawback of 
precoated strip is the care which is needed in 
handling. One maker comments that the 
organisation of press shops, assembly and 
finishing lines, especially in the motor industry, 
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is built up on the tradition of tossing items into 
skips as they come off the press, in the knowledge 
that they will go through the paint shop later. 
Until this is broken down, the development of 
markets for precoated strip will be slow. 


TYPICAL JOINT DESIGNS AND 


High Frequency Weld | Adhesive Bond 


| High Frequency Weld ] 


Metals and Materials 


corroding weather. On internal furniture it 
does not matter. However, there are ways of 
overcoming it if it is to be encountered: pvc 
self-adhesive tape can be wrapped round the 
edge, but is unsightly. The best answer lies in 
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Much attention has been devoted to joint designs which make use of 
techniques (see right) developed for welding plastic-coated metal. 


What happens if the surface does get scratched 
during fabrication—does the answer lie in 
repair, or the scrap heap? Unanimous opinion 
among makers is that repairs can be made—but 
will show. With pvc there is a paste to rub into 
deep scratches, but one cannot reproduce 
embossing. 

Scrap trimmings cannot usefully be taken 
back and are worth only their weight of scrap 
metal. 

Rusting of sheared edges.—When precoated 
products are sheared, an edge is left which is 
liable to corrode. Much was made of this in 
the early days of plastic-coated steel. Now, the 
view of manufacturers, at any rate, is that there 
are not many instances where raw edges are 
found on fabrications which will encounter 


redesign of joints. Either the edge should be 
rolled, or else it should be hidden in an extrusion 
which may well be plastic. The strip with zinc 
beneath the plastic made by RTB is said to be 
better in this respect, because in thin sheet 
especially, the 0-001 in of zinc is smeared on 
to the sheared edge and offers protection. 

To sum up.—This article on precoated metals 
may appear gloomy, but analysis of the difficulties 
in use is the only realistic background to deciding 
whether it will pay to make use of the materials. 
It will need fully trained technical service to 
help change the ways of established users. 
Limitations and difficulties certainly exist, but 
savings and improved quality are there as the 
prizes of cooperation between makers of pre- 
coated metal and fabricators. 





How Precoated Metal is Made 


Coatings are applied in one of two ways, 
either by lamination of a solid film, or by 
applying a liquid or paste. The first, lamination, 
is used only for pvc at the moment; the second 
sometimes for pvc, but always for paint finishes. 
Pretreatment.—Most coating plants are con- 
tinuous, for herein lies one big economic 
advantage in precoating. The majority of strip 
coating plants incorporate full cleaning and 
pretreatment facilities using multistage plant. 
Squeegee rollers prevent the carry over of 
chemicals from one stage to the next. Cleaning 
by either alkali or emulsion cleaners is followed 
by chemical treatment, usually phosphating. 
Much work has been performed on this pre- 
treating of metal to form a film which resists 
corrosion and which acts as a good key for an 
adhesive. For steel, an accelerated zinc phosphate 
layer is put down of 30-40 mg per sq. ft. After 
washing, the metal is dried and cooled. 





Adhesive for pve coating.—Thick pve coatings 
are applied by lamination or as a_plastisol 
(a plastisol being a dispersion of pve in a 
plasticiser which forms a mixture of paste-like 
consistency). To obtain good adhesion between 
either sheet pve or plastisol, an adhesive layer 
has to be applied. The formulation of adhesives 
holds the secret to the commercial success of 
some makes of pvc laminates, and the most 
commonly used are mixtures of thermosetting 
and thermoplastic resins. Whatever they are, 
the step after pretreatment is to apply them, 
and to flash off the solvent. 

Pvc lamination.—In the pvc laminating processes, 
the strip metal, which is still hot from the 
adhesive baking ovens, meets up with a pre- 
heated pvc film and both are passed through nip 
rolls. The surface of the rolls may carry a 
pattern to emboss the film while it is still plastic. 
Water quenching and coiling finish the cycle of 


operations required in making pvc-coated metal. 
Pvc plastisol.—Coating by plastisol allows thick 
films to be built up during application like paint. 
Depending on the viscosity, the plastisol is 
either sprayed or rolled on over the adhesive. 
After gelling to remove the plasticisers, the strip 
passes through embossing rolls, is water quenched, 
and coiled. 

Roller coating paint.—Paint coatings are usually 
applied directly after the phosphating pre- 
treatment by roller coating. Film thickness and 
flow of the paint are adjusted by controlling the 
speed of roller relative to that of the strip. 
Baking is followed by coiling. 

Further decoration.—Decoration of prepainted 
strip is well established in America. First an 
ink pattern is applied, then a varnish. In a 
process known as “ wet print varnishing,” the 
two are baked together. Finishes include linen, 
wood grain, and mottled. 
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Plain Words 


By Capricorn 


Whoever heard of a salesman who was 
secretive about the virtues of his product? 
I hadn’t, until the other day, when I learnt 
of a striking and alarming instance. The 
salesman was a leading British company, the 
product a capital export item worth some 
£30 million. But concerning its most novel 
and attractive feature, the company’s lips 
were sealed. They had no option. 

Just imagine the vacuum cleaner salesman 
adopting this uncommercial attitude. We 
should certainly consider him rather high 
handed, and be more than a little suspicious 
of his machine. “ Yes, sir (or madam), this 
is the finest vacuum cleaner on the market. 
It sucks up more dust and less carpet than 
any other model. I would love to explain 
why, but Mrs. Jones, my best customer, insists 
I keep it dark.” 

A fictitious illustration may help to show 
you what I mean. Take a company that has 
designed an advanced jet engine incor- 
porating a novel compressor rotor; the 
advantages of the rotor have been proved 
by complex mathematics and demonstrated 
by elaborate tests. The company naturally 
wishes to sell the engine to anyone prepared 
to buy it, but first it must secure the prestige 
and confidence that follows from substantial 
sales at home. There is only one home 
airline operator likely to buy aircraft fitted 
with this engine, and he may not favour 
attempts to sell the engine to his overseas 
competitors. Although his home monopoly 
position may not be strong enough to stop 
exports of the engine entirely, it may be 
sufficient to secure some concession—an 
undertaking not to disclose technical details 
of the rotor, for example. 

In doing so he may in fact delay imitation 
and hence help the engine manufacturer to 
some extent, but he doesn’t help to sell the 
engine. The danger is that the principle 
may be extended until large monopoly 
customers directly or indirectly control the 
whole economy. Next, though with less 
excuse, since they are not in direct com- 
petition with overseas electricity suppliers, 
we shall find the electricity boards gov- 
erning the export policy of the nuclear 
consortia. The first step would be to 
centralise commercial security. 

In preparing its tender for an electricity 
authority's nuclear power station, a company 
might develop, say, a hollow fuel element 
with enhanced heat-transfer properties. Later 
it might wish to export a similar station 
using this element. Although the authority 
might not be able to prevent the company 
from offering this design, it might use its 
influence to restrain the company from 
giving the technical background to the novel 
fuel element. Such a possibility raises the 
question as to what extent a customer may 
expect to understand the product which he 
purchases. Or should he be satisfied if the 
performance is up to specification? 

I should be inclined to tell the salesman 
what he could do with his vacuum cleaner. 
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Letters to the Editor 


Draughts in the Room 


Sir, We have read with interest the correspond- 
ence in your columns respecting your article on 
“ No-Draught Fires.” 

As regards the letter from Mr. J. S. Hales 
(ENGNG., 26 Feb. °60, p. 280), it is a well-known 
fact throughout the trade, that free-standing 
fires and stoves are more efficient than the 
conventional open fires so we do not argue against 
that statement. We claim that the efficiency 
of underfloor-draught fires is far ahead of the 
standard stool grate and fret, or the continuous- 
burning fires; also, the room in which an 
underfloor-draught fire is fitted can be sealed 
against draught far more effectively than a room 
fitted with the before-mentioned fires. This 
point is proved by the fact that, if an underfloor- 
draught fire is fitted in a room with excessive 
draught, the draught must be cut down to 
enable the underfloor-draught fire to work effi- 
ciently. 

We must face the fact that the great majority 
of people still prefer the traditional open fire, 
and the underfloor-draught fire is by far the most 
efficient to meet these requirements. 

With respect to the other letter on this subject 
(ENGNG., 4 Mar. °60, p. 313), we believe that a 
fire can be too high or too low, and the Dunsley 
has been designed so that the radiant heat from 
the front of the fire box is radiated into the room 
and not trapped below hearth level. This ensures 
the heat being radiated into the room at a low 
level. 

Yours faithfully, 
J. T. BROADBENT, 
Sales Engineer. 


Dunsley Heating Appliance Company 
Limited, 
Spring Lane Works, 
Holmfirth, Yorkshire. 
8 March, 1960. 


Sir, We read with interest your article ‘* No- 
Draught Fires ** (ENGNG., 15 Jan., °60, p. 108), 
and must agree with your correspondent, Mr. 
J. S. Hales, that the type of grate discussed in 
this article is by no means the complete answer 
to the problem of solving draughts in rooms 
(ENGNG., 26 Feb. 60, p. 280). 

It is quite true and obvious that the amount 
of air required for combustion is minute com- 
pared to the volume of air being displaced up 
an average unrestricted chimney and it is this 
large amount of air, being warmed and sucked 
up the chimney, to be instantly replaced by cold 
air coming in under doors and round windows 
which creates draughts. 

With an orthodox grate, the fire can only 
burn at a rate governed by the amount of air it 
receives and a balance is automatic between 
chimney and fire, but immediately you supply 
the fire with all the air it needs from under the 
floor this balance is upset and it becomes 
necessary to supply secondary air to the 
chimney at a balanced rate to ensure complete 
evacuation of the combustion by-products. 
Failure to do this simply means a nice roaring 
fire, barely discernible through clouds of smoke 
or, at the best, a puff of smoke every time the 
occupants take a deep breath. With a normal 
grate a roaring fire also provides a nice healthy 
breeze (who hasn't sat in these conditions with 
a toasted front and a frozen back ?). 

Both of the foregoing conditions, and also 
the one created by the over-zealous (would-be 
warm) householder who has stopped the 
draughts by virtually making the room airtight 
and is now looking up advertisements for 
Snorkel tubes, can be alleviated by the simple 
fitting of an appliance such as Tele-Vents, which, 
when fitted into the floorboards on either side of 
the hearth, allows air to be drawn from under the 
floor and directed immediately to the chimney 
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at a rate governed by the chimney “ pull,” 
thus allowing the already warmed air in the room 
to remain comparatively undisturbed. 

This appliance is telescopic for curbs up to a 
height of 44 in and may be retracted when not 
required to function. If it is desired to change 
the air in the room quickly, this can be effected 
by rotating the vents and directing the new 
clean air away from the fire, allowing the un- 
wanted air to be taken up the chimney. 

As to your correspondent, Dr. O. Kantorowicz, 
who comments on this same article (ENGNG., 
4 Mar. ’60, p. 313), and advocates the return to 
fires 18in above floor level, we feel that he 
overlooks the fact that cold air, being denser, 
tends to hang about at floor level. Although 
modern grates are not perfect, they do not allow 
a pool of static cold air 18 in deep to form, in 
which to preserve our lower extremities. 

Yours faithfully, 
J. D. DEPLEDGE. 
Tele-Vents, 
188 Westfield Lane, 
Idle, Bradford. 
5 March, 1960. 


Sir, We were interested to read the letter of Dr. 
O. Kantorowicz (ENGNG., 4 Mar. °60, p. 313). 
His idea that fires should be set 18 in above floor 
level is not adopted today because experience has 
shown that the lower the fire the more room 
comfort is obtained. 

The fire will undoubtedly prove equally efficient 
when raised from the floor, but the general public 
evidently prefers a concentration of warmth near 
the ground so that the feet obtain the maximum 
benefit of the fire. Dr. Kantorowicz obviously 
prefers more warmth on his face than on his feet 
and this would appear just a matter of individual 
preference. When the fire is 18 in high above 
floor level, it may appear that it is easier to empty 
the ashcan, but it has always been the case with 
these old-fashioned fires that more dust perco- 
lates into the room. Invariably the hearth is 
dusty and unsightly. 

Dr. Kantorowicz should not think, however, 
that enterprising manufacturers deny him the 
type of fire that he requires. We specialise in 
making fires at any height in the wall to suit 
individual customers and, in fact, we make one 
or two standard designs of this type. 

Yours faithfully, 
M. JELLEY, 
Managing Director. 
A. Bell and Company Limited, 
Kingsthorpe, Northampton. 
12 March, 1960. 


Str, May I refer to the further letter which you 
have received on the subject of open fires and 
deep ash boxes (ENGNG., 4 Mar., °60, p. 313)? 

This is an interesting point, but it is very 
doubtful if an open fire designed to have a very 
deep ashpit sealing plate in the front to accom- 
modate a large ashpan, would be acceptable to 
the public who, unfortunately, have become 
accustomed to the low-level fire with tile surround, 
and all the limitations on design which this 
imposes. Most of the old-fashioned fires, of 
course, had no such front plate, the firebars and 
ashpit being exposed; but this arrangement 
provided no adequate means for controlling the 
burning of the fuel. 

On the other hand, exposure of the bottom of 
the firebars and ashpit in this manner probably 
gave some much needed extra radiation down- 
wards towards the feet, and the cutting off of 
this heat in a high level fire by a sealing plate 
would be a further disadvantage which would 
need to be taken into account. 

In my previous letter to you on “* Draughts 
in the Room” (ENGNG., 26 Feb. *60, p. 280), 
I referred to the illustrated fires as supplying 
only combustion air. My attention has been 
drawn to the fact that one of these fires (the Bell 
““Supaheat 4D”) incorporates a secondary 
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inlet connected to the underfioor air supply. 
This inlet would, of course, allow additional 
air to pass into the flue over the fire and thus 
make a contribution to the reduction of through 
room draughts. 
Yours faithfully, 
J. S. HALEs, 
Director of Industrial and Domestic 
Development Laboratories. 
The British Coal Utilisation Research 
Association, 
Randalls Road, Leatherhead. 
7 March, 1960. 


Deserving Good 
Communications 


Sir, I was greatly interested in your issue of 
19 February, in which you were concerned with 
the theme “Britain: A Compact Country 
Deserves Good Communications.” Reviews of 
Britain’s chronic road situation are of incal- 
culable value and help in reinforcing the approach 
to the general public which is the constant goal 
of the Roads Campaign Council. In your par- 
ticular sphere, it may be thought that you were 
preaching to the converted but I feel this is 
erroneous because a tremendous amount of 
frustration caused by lack of highway building 
has served to undermine, perhaps, the confidence 
of our engineers in Britain’s roads future. 

I am open to correction but I do not see any 
reference to the amount of revenue which the 
central Government gained via motor taxation 
in 1959. Some £564 million was collected in 
this way and without dwelling on the unsavoury 
behaviour of the past Governments with the 
“Road Fund,” it is quite obvious that the 
£65 million spent on roads last year was totally 
inadequate to provide space for 750,000 vehicles 
which joined the maelstrom. 

It has long been a concept of business that to 
guarantee efficiency and profit you must reinvest 
a considerable proportion of your income. No 
one would seek a reinvestment of the entire 
taxation revenue but, in view of the ridiculous 
state of our road system, it is imperative that we 
reinvest more than is usual. An ideal figure would 
seem to be about one-third, that is, £175 to 
£200 million on new roads and major redevelop- 
ment. We would, in turn, expect to save as a 
nation the £550 million wasted in 1959 on traffic 
congestion. 

With industrial competition between Britain 
and the European Common Market liable to 
increase, our feelings about road construction 
should be that it is a logical and imperative 
extension to the conveyor belt of industry. 
Engineers have a tremendous part to play in this 
work and it is up to them to demonstrate when- 
ever possible that it is essential to build roads. 

Yours faithfully, 
KEN PITMAN, 
Press Officer. 
Roads Campaign Council, 
15 Dartmouth Street, London, SW1. 
7 March, 1960. 


Railways into Roads 


Sir, Congratulations to you on having illuminated 
the railways problem with the light of Brigadier 
T. L. Lloyd: “* Need for a Review of Wheeled 
Traffic *’ (ENGNG., 4 Mar. °60, p. 312). During 
the past few months, discussion of this problem 
in the press has seemed inconsequential, remote 
and unrealistic, by reasons of his absence from 
the conference table. 

Five years ago, when I first read his classic 
paper to the Institution of Civil Engineers, my 
reaction was coloured by a lifetime’s conscious- 
ness of steel rails and clanking locomotives. 
The light of reason, I must confess, only began 
to shine for me with the scrapping of the Midland 
and Great Northern Joint—all the two hundred 
miles of it. 

Born within sight and sound of this one-time 
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vital link in the railway network, I can no longer 
plead the alibi “It can’t happen here.” The 
once familiar railway is gone, and gone too are 
the contemporary windmills at which pioneers 
like Brigadier Lloyd are taunted with tilting. 

This record of an individual personal experi- 
ence adds nothing to the argument which must 
(or perhaps one should say should) be decided on 
facts, figures and arithmetic. But Brigadier 
Lloyd has already given us the facts and figures: 
he has done the arithmetic: his conclusions are 
based on an exhaustive professional assessment. 
Our failure, over the past five years, to give him 
the consideration which his proposals merit, 
may, I suggest, be explained by the presumption 
that L have not been alone in finding it difficult 
to clear the mind of emotional and traditional 
prejudice. 

Now, in his letter which you have just pub- 
lished, he takes his stand on what at first sight 
seemed to be the most difficult aspect of railway 
conversion—the problem of London commuters. 

We have become so used to sitting and standing 
in noisy, dirty and jolting railway carriages that 
we cannot envisage the comfort of travel in speci- 
ally-designed pneumatic-tyred vehicles: we are 
so used to being deposited at Waterloo, Padding- 
ton, or Kings Cross, that we cannot conceive the 
flexibility which could be achieved if the rails were 
removed from the permanent way: we have for 
so long accepted the hourly or half-hourly service 
as one of the facts of life that we overlook the 
advantages of smaller units moving with higher 
frequency. 

If the pneumatic tyre, in its present form, had 
been available before the steel wheel and _ its 
rail, no one would now be advocating a railroad 
system. The cost of conversion may be high, 
but it should be assessed in relation to the 
cost of ** modernisation *: to the greatly reduced 
cost of track maintenance: to the indefinitely 
extended life of rail-carrying bridges and viaducts: 
and to the assets realisable on the release of 
hundreds (perhaps thousands) of acres of surplus 
marshalling yard and sidings capacity. 

Yours faithfully, 
E. H. BATEMAN. 
Sandyridge, Upper Bourne, 
Farnham, Surrey. 
10 March, 1960. 


Redress for Awkward Loads 


Sir, The letter of your correspondent, Mr. D. B. 
Welbourn (ENGNG., 4 Mar. °60, p. 313), if not 
enlightening, is, if meant to be taken seriously, 
rather astounding. 

Mr. Welbourn either followed the load from 
port to port or devoted more of his obviously 
valuable time in ascertaining much detail about 
it. Is it that the cloistered calm of the university 
tends to blind one to reality and the course of 
events ? 

The transportation of indivisible loads by road 
is not new; the impatient motorist is the new 
feature on the road. Having spent a childhood 
on Merseyside I can still recall with a thrill the 
impressive sight of as many as four old-fashioned 
steam traction engines pulling in tandem. To 
quote but one example, Scotch boilers never did 
suit the tunnel gauge of our railways. 

The assistance given to the designer by the 
heavy transport concerns is of priceless value in 
competing in both the home and export markets. 
In Manchester, as in many other heavy industry 
areas, we willingly share the roads with some of 
the world’s largest transformers, locomotives 
and alternators and oil refinery plant of fantastic 
length. The sight of this equipment moving by 
road because it cannot go by rail or be built 
differently does not arouse ire; we admire the 
design of the vehicle as well as the load and find 
considerable satisfaction in the export value of 
the latter. 

It is surprising that Mr. Welbourn does not 
know that one outstanding problem in the design 
of turbo-alternators, which continually increase 
in size and efficiency, is that of transporting 
them. The railways cannot cope with these 
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loads nor have they had much success in handling 
the equipment for the nuclear power stations. 
The design of some of the heavy transporters now 
on the road and which themselves are in world- 
wide demand, would provide ample material for 
the most erudite lecturer in engineering. 

It is to be hoped that if Mr. Welbourn sues 
the firms and the local authorities and demands 
an explanation regarding police finance from the 
Home Secretary, you will publish the letters. 

The easiest way to provide a road free from 
obstructing loads is to empty the order books by 
falling behind in competitive design, and today 
success in this field very often means bulk and 
weight. If Mr. Welbourn is speaking for Cam- 
bridge it is a matter for sorrow, as many of her 
brilliant sons are today producing the loads 
that prevent his unimpeded flight. 

Other faculties at Cambridge could give Mr. 
Welbourn good advice before he goes to litiga- 
tion. Those of legal bent would no doubt 
comment de minimis non curat lex, and those 
of the classic side parturiunt montes, nascetur 
ridiculus mus. 

Yours faithfully, 
Dubey A. BAKER. 
47 Ashley Road, 
Altrincham, Cheshire. 
12 March, 1960. 


Vacant Seat Indicator 


Sir, Mr. Donald F. Wilkinson refers to a device 
for indicating when seats in a bus are occupied, 
which, he says, he submitted to London Transport 
some 15 years ago (ENGNG., 4 Mar. *60, p. 313). 

We frequently have such devices submitted to 
us and we have had to tell their inventors that 
such apparatus is too complicated and expensive 
to install and maintain on a large fleet of buses. 
I should make it clear that the ‘* Loadmeter ”’ 
device which you mentioned in your columns is 
intended only for fitting to one or two vehicles 
at a time, in order to obtain certain traffic 
information for study by the management in 
assessing the adequacy or inadequacy of bus 
services. 

There is no intention of making a general 
installation of such a device as a guide to the 
conductor. 

Yours faithfully, 
R. M. Rossins, 
Chief Public Relations Officer. 
London Transport Executive, 
55 Broadway, London, SWI. 
9 March, 1960. 


Psychologically Wrong 


Sir, With reference to your article * Travelling 
Isotopes *’ (ENGNG., 19 Feb. °60, p. 259), I admit 
that I had no idea that the ** chaotic regulations ”’ 
relating to the transport of radioactive materials 
has interested anyone, or even that they were 
chaotic! I would like to feel that something 
was being done about it. The parliamentary 
Bill on radioactive commercial waste does not 
seem to touch it. Surely it is a duty to bring 
this state of affairs into proper control? Cannot 
your paper raise the matter, if that has not been 
tried already? 

My point in raising the question of carelessly 
handled containers labelled ‘* Radioactive 
Material ”’ in public premises was not fear—I felt 
confident that the packages were empty. I feel 
that carelessness of this kind is infinitely worse 
than leaving in a cupboard empty bottles 
labelled “ poison.”” Psychologically, all respect 
for warning labels tends to wane if they do not 
mean what they say. Since raising the point 
I observe new “ Returned Empty ”’ labels on the 
boxes. 

Yours faithfully, 
LesLige GARDNER. 
Wivenhoe, 
Beech Grove, Amersham. 
9 March, 1960. 





| 
' 
| 
| 
| 


ST oT ae 





Events in Advance 





Printing Techniques 


Due to take place in Paris from Friday, 29 April, 
to Sunday, 8 May, the Salon International des 
Techniques Papetiéres et Graphiques is one of 
the larger international exhibitions at which 
manufacturers of machinery and equipment for 
the paper-making and printing industries have 
the opportunity for displaying their products. 

This year’s exhibition is the sixth in the series, 
the previous show, also staged in Paris, having 
been held in 1956. It will take place at the 
Centre National des Industries et des Techniques, 
a new building, completely opened as recently as 
April, 1959. The Centre is constructed on five 
floors and comprises an area of more than one 
million sg. ft, some 80 per cent of which i 
available for exhibitors’ stands. On this occasion, 
therefore, all the exhibits and ancillary services 
will be contained under one roof. 

A feature of the event will be the predominance 
of machinery and equipment on display, which, 
it is estimated, will account for some 93 per cent 
of all stand space. Supplies and accessories, 
such as inks, type faces, paper, chemical products, 
and so on, will take the remaining 7 per cent. 
Recent figures show that, while Germany will 
provide 190 exhibitors, Great Britain will have 
50, Switzerland 40, the United States 40, Italy 
25, and a number of other European countries 
35 between them. France will have 205 exhi- 
bitors. The offices of the exhibition are at 
40 Rue du Colisée, Paris 8. 


Exhibitions 
and Conferences 


Car Parking Exhibition.—Fri., 18 Mar., to Sat., 
26 Mar. (10 a.m. to 6 p.m.), at the Institution of 
Civil Engineers, Great George Street, London, 
SWI. Organised by the British Road Federation, 
26 Manchester Square, London, WI. Tel. 
WELbeck 0221. 

Institute of Metals, Spring Meeting.—Tues., 29 Mar., 
to Thurs., 31 Mar., at Church House, Great Smith 
Street, London, SW1. Conversazione and exhi- 
bition on Wed., 30 Mar. (7.30 to 10.30 p.m.), at 
17 Belgrave Square, London, SWI. Annual 
dinner on Thurs., 31 Mar. (7 for 7.30 p.m.), at 
Grosvenor House, Park Lane, London, WI. 
Institute’s offices: 17 Belgrave Square, London, 
SWI. Tel. BELgravia 3291. 

Federation of Commonwealth and British Empire 
Chambers of Commerce, 20th Congress.—Mon., 
4 April, to Fri., 8 April, in Canberra, Australia. 
Theme: the economic and social problems con- 
fronting the Commonwealth at the present time. 
Federation's offices: 69 Cannon Street, London, 
EC4. Tel. CiTy 4444. 

Oxidation Reduction Reactions in lonising Solvents, 
Discussion on.—-Mon., Tues., and Wed., 11, 12 
and 13 April, at King’s College (University of 
Durham), Newcastle upon Tyne 1. Organised by 
the Faraday Society, 6 Gray’s Inn Square, London, 
WCI. Tel. CHAncery 8101. 

Milan International Samples Fair.—Tues., 12 April, 
to Wed., 27 April, at Milan. Agent: Dr. V. 
Schiazzano, 31 Old Burlington Street, London, 
WI. Tel. REGent 2411. 

Scotland’s Food Exhibition—Tues., 19 April, to 
Sat., 30 April, at the Kelvin Hall, Glasgow. 
Organised by Trades Markets and Exhibitions 
Ltd., City Hall, Deansgate, Manchester 3. Tel. 
Deansgate 6363. 

Machines, Confectionery Machines and 
Materials, Second International Exhi- 

bition (INTERPACK).—Wed., 20 April, to Wed., 
27 April, at Dusseldorf. Apply to the Packaging 
Centre, 50 Poland Street, London, WI (Tel. 
REGent 7781); or to John E. Buck and Co., 
Ltd., 47 Brewer Street, London, WI. Tel. 


GERrard 7576. 

I of Management, 1960 Northern 
Conference.—Thurs. and Fri., 21 and 22 April, in 
Southport. General theme: the problem of 
growth in firms and in the national economy. 
Institute offices: 80 Fetter Lane, London, EC4. 
Tel. HOLborn 3456. 

ASTE Tool Show.—Thurs., 21 April, to Thurs., 
28 April, at the Artillery Armory, Detroit. 
Organised by the American Society of Tool 
Engineers, 10700 Puritan Avenue, Detroit 38, 
Mich., USA. 

Measurement and Management: A Working Con- 
ference.—Fri., 22 April, to Sun., 24 April, at the 
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Grand Atlantic Hotel, Weston-super-Mare. Organ- 
ised by the West of England Region of the Work 
Study Society, 28 Victoria Street, London, SWI. 
Apply to Mr. G. E. Heath, conference secretary, 
Engineers’ House, The Promenade, Clifton Down, 
Bristol 8. 

Role of Nuclear Propulsion in Our Future Merchant 
Marine, Conference.—Thurs. and Fri., 28 and 29 
April, in Philadelphia. Arranged by the Atomic 
Industrial Forum, an association of the atomic 
industry in the United States, in association with 
the United States Atomic Energy Commission 
and the Maritime Administration. Apply to the 
conference manager, Atomic Industrial Forum, 
3 East 54th Street, New York 22. 

Nuclear Reactor Containment Buildings and Pressure 
Vessels, Symposium.—Tues., 17 May, to Fri., 
20 May, at the Department of Mechanical, Civil 
and Chemical Engineering, Royal College of 
Science and Technology, Glasgow. Apply to the 
secretary, Royal College of Science and Technology, 
George Street, Glasgow, C1. Tel. BEL 4400. 

Structure of Graphite and the Kinetics of Its Reactions, 
Meeting on.—Tues., 31 May, to Fri., 3 June, 
probably in Paris. Organised by the Société de 
Chimie Physique, 10 Rue Vauquelin, Paris, Se. 


Meetingsfand Papers  _ 


British Institution of Radio Engineers 
LONDON 
“Continuous Recording of Heart Activity,” by Dr. I. Boyd 
and W. R. Eadie. Medical Electronics Group. London 
School of Hygiene and men Medicine, Keppel Street, 
WCl. Thurs., 24 Mar., 6.30 p.m.* 


Electrical Association for Women 
LONDON 
“ Electricity: The Way of Life in Australia,” by Kay Pennett 
Royal Commonwealth Society, Craven Street, WC2. Mon., 
21 Mar., 6 p.m 


Institute of Fuel 
LONDON 
“A New Process for Briquetting Coal Without a Binder,” 
by H. R. Gregory. Institution of Civil Engineers, Great 
George Street, SWI. Wed., 23 Mar., 5.30 p.m.* 


Institute of Physics 
LONDON 


* Neutron Sources,”’ by P. O. Hawkins; and Group — 
General Meeting. Electronics Group. Tues., 22 
5.30 p.m. 

MANCHESTER 
* Astronomical and Atomic Time,” by Dr. L. Essen. 
Manchester Branch. The University, Manchester. Mon., 
21 Mar., 7 p.m. 


Institute of Road Transport Engineers 
MANCHESTER 
“Road Testing Commercial Vehicles,” by John F. Moon. 
East Regional Centre. Houldsworth Hall, 90 Deansgate, 
Manchester. Mon., 21 Mar., 7.30 p.m. 


Institution of Civil Engineers 
LONDON 


“ Plastics in Engineering,’ by R. Beeching. James Forrest 
Lecture. Tues., 22 Mar., 5.30 p.m 


Institution of Electrical Engineers 
LONDON 
“* The Challenge of the Propagation Medium to the Radio 
Engineer,” by C. Millington. Electronics and Communications 
Section. Wed., 23 Mar., 5.30 p.m.* 


GLASGOW 
“The Logmotor: A Cylindrical Brushless Variable —7 
Induction Motor,” by Professor F. C. Williams, Dr. E. R. 


Laithwaite, J. F. Eastham and L. S. Piggott. South A west 
gg Eo ge goed 39 Elmbank Crescent, Glasgow, C2. 
NEWCASTLE ‘Upon’ TYNE 
* Shielding Overhead Lines Against Lightning,” by Dr. J. H. 
Gridley. North Eastern Centre. Neville Hall, Westgate 
Road, Newcastle upon Tyne. Mon., 21 Mar., 6.15 p.m. 


Institution of Mechanical Engineers 
LONDON 
“The Computer in Production.”’ Industrial Administration 
and Engineering Production Group Discussion. Admittance 
is by ye and no further registrations can be accepted. 
Mon., 21 Mar., -m. 

‘A Replica Technigue for Measuring Static Strains.” Dis- 
cussion introduced by V. M. Hickson. Applied Mechanics 
Group. Thurs., 24 Mar., 6 p.m.* 

CHELMSFORD 

‘Application of High- Powered cee Gearing for 
Industrial and Marine Uses,” by H. N. Allen and T. P. 
Jones; and colour film “‘ For AE. Advantage.” 
Eastern Branch. Hoffman Hall, Chelmsford. Thurs., 
24 Mar., 7.30 p.m. 

HALIFAX 
“* Mechanics of Orthogonal Machining,” by W. B. Palmer and 
L. P. B. Oxley. Yorkshire Branch. Percival Whitby College 
of Further Education, Halifax. Thurs., 24 Mar., 7.15 p.m. 


Institution of Plant Engineers 
LEEDS 


Annual General Meeting. West and East Yorkshire Branch. 
Houldsworth School of Applied Science, The University, 
Leeds. Mon., 2! Mar., 7.30 p.m. 


Institution of Structural Engineers 
LONDON 
“ Research for the Concrete Industry,”’ by Dr. A. R. Collins. 
Thurs., 24 Mar., 6 p.m. 
HULL 
“ Bearing Capacity of Driven Piles,” by F. R. Bullen. 
Yorkshire Branch. Electricity Building, Ferensway, Hull. 
Wed., 23 Mar., 6.15 p.m. 
Junior Institution of Engineers 
LONDON 
* Application of Dimensional Tolerances,” by R. J. Herbert. 
Fri., 25 Mar., 7 p.m.* 
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Manchester Association of Engineers 
MANCHESTER 
“ Design and Erection of the Atomium,” by F. Hebrant 
Annual General Meeting. Engineers’ Club, Albert Square, 
Manchester. Fri., 25 Mar., 6.45 p.m. 
North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE UPON TYNE 
“Manufacture of Doxford Crankshafts,"”’ by R. Atkinson. 
Neville Hall, Westgate Road, Newcastle upon Tyne. Fri., 
25 Mar., 6.15 p.m. 


Reinforced Concrete Association 
BRISTOL 
Annual! General Meeting and Film Evening. West of England 
Branch. New School of Engineering, The University, Bristol 
Thurs., 24 Mar., 6 p.m. 


Royal Aeronautical Society 
LONDON 
“Mixed Power Plants,” by Dr. R. R. Jamison. Institution 
of Mechanical — 1 Birdcage Walk, St. James’s Park, 
SWI. Thurs., 24 Mar., 
“ Aerodynamics of ed Powered Flight,” by D. Perkins. 
Man Powered Aircraft Group. Fri., 25 Mar., 7 p.m. 


Royal Institution 
LONDON 
“ Tyndall, the Teacher,” by Professor Ronald King. Fri., 
25 Mar., 9 p.m. 


Royal Institution of Naval Architects 
LONDON 
Spring Meeting. ‘A Marine Engineering Review: Past, 
Present and = * by Dr. T. W. F. Brown. Tues., 22 Mar., 
10.15 a.m. 
* Development of the Aircraft Carrier,’ by J. H. B. Chapman; 
and ** Development of Anchors,”’ by H. L. Dove and G. S. 
Ferris; at 10.15 a.m. “ Standard Model Technique at 
Admiralty Experiment Works, Haslar,”” by R. N. Newton; 
and “ An peng: Research Submarine of Aluminium 
for Operation to 15,000 ft,” by E. Wenk and others; at 
2.30 p.m. Wed., 33 ‘Mar. 
** Methane Transportation by Sea,”’ by Drs. E. C. B. Corlett 
and J. F. Leathard ; and “ Transverse Strength of Single 
Hulled Ships,” by Dr. I. M. Yuille and L. B. Wilson; at 
10.15 a.m. “ Behaviour of the Sailing Yacht,” by H. M 
Barkla; * Full- Scale Tank Tests of an International 10 sq. m 
Class Canoe,’ by T. Tanner; and *“* Geometry of Sailing to 
Windward,” by T. Tanmer; at 2.30 p.m. Thurs., 24 Mar. 


Royal Society 
LONDON 


Various short papers. Thurs., 24 Mar., 4.15 p.m.* 
Royal Society of Arts 
LONDON 


““Modern Trends in Industrial Design,’ by Sir Gordon 
Russell. Wed., 23 Mar., 2.30 p.m. 


Royal Statistical Society 
GLASGOW 


“A Traffic Survey in the Central Area of Glasgow,’ by 
T. B. McKenna. Glasgow Group. Royal gg of Science 
and Technology, Glasgow, C1. Tues., 29 Mar., 7.15 p.m 


Sheffield Metallurgical phere 
SHEFFIELD 
“Problems and Progress in the Analysis of Slags and 
Refractories,” by D. Shrieby. BISRA Laboratories, Hoyle 
Street, Sheffield 3. Tues., 22 Mar., 7 p.m. 
Society of Instrument Technology 
CHELTENHAM 
“Machine Tool Control,” by H. A. Prime. Cheltenham 
Section. Belle Vue Hotel, Cheltenham. Tues., 22 Mar., 


7.30 p.m. 

MIDDLESBROUGH 
* Experience with Flame-Failure Devices,” by Dr. M. G 
Mylroi; and “ The Evaluation of Instruments,” by D. M 
Bishop. Annual General Meeting. Tees-Side Section. 
Cleveland Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Wed., 23 Mar., 7.30 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford Square, 
London, WCI. (MUSeum 1901) 

Electrical Association for Women, 25 Foubert’s Place, London, 
WI. (GERrard 5212) 

Institute of Fuel, 18 Devonshire Street, Portland Place, London, 

(LANgham 7124) ; 

Institute of Physics, 47 Belgrave Square, London, SWI. 
(BELgravia 6111) : 

Institute of Road er Engineers, 69 Victoria Street, 
London, SWI. (ABBey 

Institution of Civil ot Poon Great George Street, London, 
sWi. (WHitehall 4577) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 
Park, London, SWI. (WHitehall 7476) 

Institution of Plant _— 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, SW1. (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWI. (VICtoria 0786) 

Manchester Association of Engineers, 40 Brazennose Street, 
Manchester 2. (Deansgate 2140) 
North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne I. (Newcastle 20289) 
Reinforced Concrete Association, 94-98 Petty France, London, 
SWI. (ABBey 4504) 

Royal emmy oy Society, 4 Hamilton Place, London, WI. 
GROsvenor 3515) 

Royal Institution, 21 Albemarle Street, London, WI. (HYDe 
Park 0669) 

Royal Institution of Naval Architects, 10 Upper Belgrave Street, 
London, SW1. (SLOane 4622) 

Royal Society, Burlington House, Piccadilly, London, WI. 
REGent 3335) 

ceed Society of —— Adam Street, Adelphi, London, 
WC2. (TRAfalgar 2366) 

Royal Statistical Society, 21 Bentinck Street, London, WI. 


WELbeck 7638) 
Shefield Metallurgical Association, 64 Crescent Road, Sheffield 7. 


(Sheffield 52865) 
Society of Instrument Technology, 20 Queen Anne Street, 


London, W1. (LANgham 4251) 
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ALL-GLASS PUMP 


For Corrosive 
Liquids 
A NEW all-glass pump can handle 
highly corrosive liquids of vis- 
cosities similar to that of water with 
deliveries of 100 gallons per min against a 
head of 25 ft. 

The impeller consists of a glass tube, 
open at the inlet end, with four tubular 
arms. It is driven by an electric motor 
at 1,440 r.p.m. and the vortex created 
sucks liquid into the central tube. 
Centrifugal force then throws the liquid 


out of the arms, the two processes 
building up a considerable pressure 
difference within the pump casing. 


A central inlet feeds the casing and the 
outlet is a tangential tube of 14 in bore. 
There are generous clearances between 
the arms and the casing. The inlet pipe 
is also 14 in base. 

The closed end of the impeller is 
welded to a glass shaft. This is held by 
rubber O rings compressed in an axial 
chuck which is coupled to the motor 
spindle. A mechanical seal on the shaft 
consists of glass loaded ptfe bellows 
rotating on a glass plate so that wear 
of the material is continuously taken up. 


BERYLLIUM 
MONITOR 


for Air Sampling 


T° protect the health of those engaged 

in work on beryllium, a monitor 
has been designed that will ensure that 
the concentration in the air of buildings 
does not exceed 2 10-* gm per cu. m. 

The instrument is fully automatic and 
the air to be sampled is drawn through a 
specially designed chamber in which any 
beryllium present is optically excited as 
it passes through a triggered alternating 
current arc. The ultraviolet radiations 
from this source are then resolved into 
their components by means of a small 
spectrograph with a high dispersive 
power. The intensity of the beryllium 
doublet at 3,130A, which is proportional 
to the concentration of beryllium present 
in the sample, is measured photoelectric- 
ally and then recorded on a chart. 

The apparatus is fully automatic and 
will operate on a predetermined cycle in 
which it is first calibrated and then 
records a series of results at one minute 
intervals. Warning of any sudden or 
unexpected increase in concentration is 
thus given in less than one minute. 


ETCHER 


Electrolytic 
Stencil 


Tt Electromark etcher has _ been 
produced for the electrolytic mark- 
ing of metals using a stencil. 

Particular claims are that the process 
is as fast as using a rubber stamp and 
that the final mark is permanent. The 
stencil can be prepared in a typewriter 
if the form is simple. Complicated 
designs are etched easily. 

There are three types of permanent 
imprint which can be produced on 
most metals. With an alternating current 
a dark mark is made by utilising the 
cyclic variation of the current in con- 
junction with an electrolyte to remove the 
metal and deposit it as stable oxide. 
With a direct current feed the metal 
surface can be etched leaving a white 
mark or by reversing the polarity switch 
it can be plated with a dark mark. 

The power units are made in three 
sizes, the largest being illustrated. The 
output is variable to suit the size of the 
mark being etched and there is a change- 
over switch for the selection of a.c. or 
d.c. feeds. A second switch changes the 
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There are two sizes available, the 
GPA/6 and the GPA/9, the figures 
referring to the diameter of the casing. 
The former has a maximum delivery of 
50 gallons per min at 13 ft head or 
10 gallons per min at 24 ft head and is 
driven by a 1 h.p. motor, while the 
latter is driven by a 3 h.p. motor to 
give 100 gallons per min at 25 ft head 
or 20 gallons per min at 45 ft head. 
All performances refer to pumping cold 
water. Both pumps require priming. 
An extra advantage of the all-glass 
construction is that it is possible to 
watch the passage of the fluid and 
observe any cavitation. QVF Limited, 
Duke Street, Fenton, Stoke-on-Trent. 





The results produced are quantitative 
over a range of concentration from 1 to 
75 = 10-* gm of beryllium per cu. m. 
The sensitivity is not affected by the 
chemical form of the beryllium entering 
the monitor or by the sizes of particles 
normally present in atmospheric dust. 
The instrument can also be used for the 
monitoring of elements other than 
beryllium. Patents Exploitation Officer, 
UK Atomic Energy Authority, 11 Charles 
IT Street, London, SW1. 








polarity. The unit will operate from 
standard mains supplies. Electromark 
(GB) Limited, Harlequin Avenue, Great 
West Road, Brentford, Middlesex. 
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New Plant and Equipment 


SHOVEL 
LOADER 


Four Wheel Drive 


wo of the Case range of Terraloadr 
shovels are now available in this 
country, the W9 and the W12. 

The smaller, the W9, is illustrated. It 
has a bucket capacity of Ijcu. yd 
heaped and a carrying capacity at 
4 m.p.h. of 6,000Ib. The breakout 
force is 11,000ib. The bucket has a 
maximum dump clearance of 8 ft 6in 
and a digging depth of Ift at 15°. 
Power is supplied by an 80 h.p. diesel 
engine running at 2,000 r.p.m. 

The drive is to all four wheels through 
a torque convertor and full power shift; 
there is hydraulic steering on the rear 
axle. Travel speeds forward and reverse 
are 2-65 m.p.h. in first and 23 m.p.h. in 
third. The maximum drawbar pull 
is 40,000lb. The weight is divided 
unequally between the front and rear 
wheels: empty 6,600 Ib on the front and 
9,0201lb on the rear. Loaded, these 
figures are 15,090 Ib and 5,100 Ib 

A special feature is the forward 
mounting of the bucket arm pivots 
giving all round visibility and ease of 


VACUUM 
PLANT 


for Encapsulating 


Move VP200 is a vacuum plant for 
impregnation and encapsulation 
working down to 1 mm of mercury. 
The standard machine has a main work 
chamber 30 in diameter with a 9 in glass 
window in the door at one end. The 
door is held by four quick action clamps 
and opens to allow horizontal loading. 
Inside the chamber is a turntable 25 in 
diameter giving 144 in clearance to the 
mouth of the pouring spout. It will 
carry a load of 250 1b. A handwheel on 
the control panel turns the table so that 
the moulds are brought under the spout 
in turn. Electric heating with thermo- 
Static control keeps the temperature 
even with a maximum of 200° C. 
Two mixing vessels are mounted on 
the top of the chamber, conical in shape 
and taking a maximum charge of 80 fluid 
oz. This can be increased to 160 oz if 
there is no foaming. Mixing is by a 
rotating vane driven by a motor, which 


serves each vessel in turn. Temperatures 
up to 150° C can be used. The pressure 
of Imm is reached in the mixing 


PNEUMATIC PICK 


Dust Suppression 
by Water Spray 


NEW wet pick, the FL18W, has been 
developed for use where dust 
suppression by water spray is required. 
Water is fed to a swirl spray fitting 
sited near the nose of the pick to give a 
dense mist. This gives a high degree of 
dust wetting while also keeping the rock 
being worked thoroughly wet. The air 
and water channels are separate but 
interlocked so that the pick cannot be 
worked without the water supply on. 
A minimum water pressure of 20 1b per 
sq. in at the throttle valve is required. 
The overall length of the new pick Is 
194 in and its weight 234 lb. Nipple size 
for both air and water inlets is 4 in BSP. 
The pick has a single combined throttle 
control for both air and water which is 
contained in the single rubber-bonded 
trigger. All seals and valve seats are 
obtained by the use of O rings, and 
extensive use is made of Grovelock pins 
to facilitate maintenance. The piston is 
fully cushioned for operator comfort. 
Consolidated Pneumatic Tool Company 
Limited, 232 Dawes Road, London, SW6. 





access to the driver's seat. Lateral 
stability is said to be very good, in spite 
of the ground clearance of 16} in 
Track width is 6ft 2}in and = axle 
centres are at 7 ft. Forward reach of the 
bucket is Sft 24in at a height of 7 ft 
Alternative equipment includes a heavy 
duty bucket with digging teeth; a light 
material bucket of 2} cu. yd; dozer blade, 
snow ploughs; and cab. J. 1. Case 
Company Limited, Elruge, Mill Road, 
West Drayton, Middlesex. 





chambers in 14 min and a pressure of 
5 mm in the pouring chamber in 5 min. 
Larger pumps can be fitted if desired. 
Other models have chambers 36 in and 
18 in diameter and can include a nitrogen 
pressure stage. Pipework and Engi- 
neering (Bristol) Limited, Stanley Street 
South, Bedminster, Bristol, 3. 











New Plant and Equipment 


WELDING 
POSITIONER 


Up to 3 ton Loads 


A new welding positioner with a 

variable speed rotating turntable is 
being made in three sizes, with capacities 
for workpieces of 4, 1, and 3 tons. 

The machines are of fabricated con- 
struction and are made robust to with- 
stand welding shop treatment. The drive 
units fitted give smooth rotation in both 
directions. There is no provision for 
tilting the turntables in any of the models 
but complete rotation is possible. 

The motor and drive units are totally 
enclosed and so give complete pro- 
tection during operation. All controls 
are conveniently placed and comprise a 
stop-siart switch; an isolator; and a 
speed control knob for both forward 
and reverse directions. Mercury earthing 
is fitted as the standard arrangement 
beneath the tables. 

There are three standard models 
known as the VT10, VT20 and VT60, 
the figures referring to their capacities 
in hundredweights. The maximum 
permissible eccentric loading on the 
smallest size is 3 in and the two larger 


PRECISION GRINDER 


Internal and 
External Work 


A NEW grinding machine, type 2018/4, 

will take internal and external work 
up to 34 in diameter and up to 3 in dia- 
meter respectively. 

The machine is fitted with an auto- 
matic grinding carriage traverse, but can 
also be hand operated if desired. The 
headstock has a cross traverse dial 
graduated in 0-001 in and is designed to 
swing up to 60°. Chucks up to and 
including 6in may be fitted. Centre 
height is 53 in. 

The automatic feed is adjustable from 
0 to 4in with two speeds of 6 and 12 in 
per min, and maximum cross traverse is 
44 in. Internal spindle speeds are 38,000 
rp.m. maximum when belt driven. 
Higher speeds can be obtained with air 
and high frequency drives. The external 
grinding speeds are up to 7,500 r.p.m. 
Headstock, carriage traverse, spindle, 
and coolant are all driven by indepen- 
dant motors Normal supply is 400 
440V 3 phase 50 cycles, but motors for 
other supplies can be fitted 

Attachments include one for external 


COMPARATOR 


Checking Vertical 
Surfaces 


He Parometer is an instrument in the 
Trutools range designed for check- 
ing vertical or inclined surfaces. 

The imstrument consists of a treated 
cast iron body with a hardened and 
tempered steel column. This has a 
lapped knife edge slideway on which is 
mounted a slider to hold the indicator. 
Any form of dial gauge can be used, or 
there can be an electronic or hydraulic 
method of indication. For reaching 
behind clamps or into recesses a probe 
can be fitted in addition to the adjustable 
stylus which can be set at an angle to 
clear obstructions 

The base stands on six pads of Stellite 
to maintain accuracy and the column 
gives a true right-angle to within 0-0001 in 
per foot in the type A instrument (illus- 
trated). The type B is made of solid 
nickel iron casting with flame hardened 
working surfaces and has a guaranteed 
accuracy of 0-0005 in per foot. 

To enable the instrument to check 
inclined surfaces as well as truly vertical 
ones, a sine table is available. This fits 





ones 6in. Table diameters are 24 in, 
36in and 54in, respectively. The 
driving motors are 0-33, 1 and 2 h.p. 
in the three models giving rotational 
speeds variable from 0-05 to 1-0; 0-05 


to 1:0; and 0-044 to 0-88 r.p.m., 
respectively. 
Overall dimensions of the three 


machines are 3lin by 25in by 16in 
high; 43 in by 36in by 24in high: and 
S58in by 54in by 3lin high. Their 
weights are 325 1b; 740 1b and 1,730 Ib. 
Optional extras that can be supplied for 
these machines include a tachometer and 
a switch for foot operation. Courtburn 
Positioners Limited, Kempston Hardwick, 
Bedford 





grinding; radius grinding; coolant 
equipment; and coolant filter. There is 
also a wide range of accessories. A new 


type of lap enables micro finish work to 
be carried out. The machine alone 
measures Slin by 35in by 25in and 
weighs 543 |b. Rudkin and Riley Limited, 
Cyprus Road, Aylestone, Leicester. 





on the base and is held in position by a 
preloaded centre screw. Thus the stylus 
can be made to follow accurately any 
angle of plane. The Parometer can be 
set to lean either forward or back as 
required by the surface to be checked. 
J. P. Sanders and Company (Trutools) 
Limited, Campbell Road, Croydon, Surrey. 
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DUMPER 


Running 
Side Discharge 


A NEW dumper is being manufactured 

that has a side discharge that can 
be operated while the vehicle is in motion 
so that the material can be evenly spread 
cutting out much of hand labour needed 
in spreading from heaps. 

The operation is hydraulic and the 
driver can see the lip of the bucket while 
discharge is taking place. The entire 
load can be discharged in 7 seconds if 
desired. The loading height is 48 in 
so that it can easily be reached, and the 
water level capacity is 27 cu. ft (maximum 
weight of load 30 cwt.). At discharge, 
the lip is 1 ft 3 in above ground level. 

Power is supplied by a Petter AVA2 
engine developing 11-5 h.p. at 1,650 
r.p.m., driving from the half-speed shaft. 
There is a chain drive to the clutch using 
a slow speed Renold jin pitch chain. 
The gearbox is constant mesh giving 


three forward and 1 reverse speeds. 
Nickel chromium steel gears with a 
ground finish are used. The driving 


axle has a four-star differential with 
half-shafts made of 100 ton steel. Speeds 


SPARK MACHINE 


With Ultrasonic 
Cleaning 


T# Federici Ultraelecric machine 
combines the principles of spark 
erosion and ultrasonic vibrations to 
obtain a very fine finish on the work. 
The vibrations are synchronised with 
the spark emission so that the tool moves 
away from the work with each discharge. 
This clears the eroded particles from the 
work and maintains the tool in close 
contact with the surface. An alternative 
version of the machine, the Special Ultra- 
electric, has the tool holder always 
excited by means of a magnetostrictive 
transducer while the high frequency 
impulses for the electro erosion are 
supplied at powers in the kW range. 
The tool of the standard machine has 
a stroke of 2 in at any one setting plus 
hand adjustment for the table and head. 
Feed is automatic by a servo motor. 
A special collet allows the tool to be 
centred quickly and accurately. The 
vibrations can be modulated from the 
control panel. There is a stroke limiting 
device on the feed so that the machine 
can be left to cut a blind hole without 


DUMPING . 
HOPPER 


Self-Actuating 


ouR sizes of self-actuating dumping 
hoppers for use with fork trucks are 
now on the market. 

The hoppers are designed to fit on the 
forks of the truck and can be raised to the 
required height by the driver. On 
releasing the catch, the hopper tips for- 
ward and deposits the load, returning to 
the normal position when empty. The 
catch re-engages automatically on the 
return movement. 

Welded construction is used and 
there are stop dogs on the runners to 
prevent the hopper from tipping too far. 
A lug engages under the truck to prevent 
the bucket from slipping. For special 
applications the hoppers can be supplied 
in stainless steel, aluminium, metallised 
with various metals, galvanised or rubber 
coated. Alternative models have live 
skids or castors, or can be fitted with 
metal, rubber tyred or plastic wheels. 

The four sizes of hopper that at present 
are available are for 4, 1, 14, and 2 cu. 
yards capacity. Their measurements 
are respectively, 49in long by 394in 





are 4 m.p.h. in bottom and reverse and 
124 m.p.h. in top. The wheels are 
fitted with 12in by 24in brakes. The 
turning radius is 9 ft 6 in. 

The pump is chain driven and delivers 
44 g.p.m. at 1,500 r.p.m. The control 
valve is hand operated with the relief 
valve set at 1,5001b per sq. in. The 
tipping ram has a stroke of 23 in and a 
24in bore. The chassis is made of 
6in by 3in and 4in by 2in channel 
sections, electrically welded for strength. 
The skip is also electrically welded and 
made from j in thick steel sheet, with 
bracings where needed. Thwaites 
Engineering Company Limited, Cubbing- 
ton, Leamington Spa. 





fear of over-shooting. The spark control 
allows a range of finishes to be obtained 
offering a roughing and finishing opera- 
tion. The machine has alternative out- 
puts of 14 kW and 3 kW to allow for 
roughing and finishing, and six grades 
of finish. Addison Tool Company Limited, 
28 Marshalsea Road, London, SE]. 





wide by 39 in high; 63 in by 394 in by 
47in; 68in by 434in by 54in; 68 in 
by 57in by 54in. The wide choice of 
construction allows them to be used for 
widely different materials that may be 
either hot or cold. 7. B. Pearson and 
Sons (Engineers) Limited, Walker, New- 
castle upon Tyne 6. 
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42” BLOOMING MILL FOR THE NEW STEELWORKS AT DURGAPUR 
in West Bengal being constructed by ISCON, photographed in course of erection in Davy-United’s 

Darnall Works. As a member of ISCON Davy-United are responsible for over a quarter of this new Indian 
Steelworks, including all the rolling mills, the wheel and axle plant, the central engineering maintenance 


shops and the iron and steel foundry. The engineering and supply of all the 75,000 tons of machinery involved 
is being co-ordinated by the Davy-United Construction Division. 


AN OVERALL ENGINEERING SERVICE 





Re 


62 


S& L PIPEWORK FOR 
BRITAIN’S NUCLEAR POWER 


It is becoming general for many compon- 
ents for nuclear plants and other forms of 
construction to be assembled under entirely 


dust free conditions. 


To meet the requirements of the nuclear 
age S & L have construc ted a special ‘clean 
conditions’ plant at their Tollcross Works 
in Scotland, This new plant is probably the 
largest and best equipped in industry and 
comprises many important features, in- 
cluding fully filtered and heated air, a large 
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assembly area, together with cleaning and 
protection facilities. 


An example of the work assembled in this 
shop is the control rod standpipes for 
Hunterston nuclear power station. The 
standpipes shown in the _ illustrations 
accommodate boron rods and house the 
small bore burst slug detection piping. 


S & L will be pleased to discuss any prob- 
lems associated with clean conditioning of 


industrial components. 


STEWARTS AND LLOYDS LIMITED 


Glasgow . Birmingham - London 


‘Trilac’ dipping and 
vacuum cleaning department of the 
‘CLEAN CONDITIONS’ PLANT 


STATIONS 
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Getting the Best 
Out of Guillebaud 


The Guillebaud report, on the relation 
of railwaymen’s pay to other industries, 
will have lost all its value if other unions 
succeed in compelling employers to give 
them rises to lift them as high above 
rail staff as they were before. 

The making of such demands is an 
easy platform for trouble makers and 
they are likely to give a lot of trouble 
to the more moderate union leaders at 
the summer conferences and beyond. 

The dangers of non-rail unions jump- 
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| future company battles to be fought on 


| court stories and the whole question of 
| their status and integrity. 


Shares without voting rights, a lively | 
subject for dispute towards the end of | 
last year, can expect a reference if not 
the Jenkins committee’s eventual 
report, then more or less certainly in | 


the Stock Exchange. 
The question: “* Should a director be 
obliged to disclose his interest in every 


| contract his company may make with | 


another company, whether it is a 


| material interest or not?’ opens a field | 


of speculation as diverting as it is wide. 
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markings and soon after that the bill | 
for the free air reached the mine owner. 


It amounted to six months, although | 
it is alleged that he claims to have assist. 


earned £1,000 with the aid of the com- | 
| were on the Simms visit are now taking 


| up appointments up and down the 


pressor and to have needed the rest. 


|The Government and the 


Electrical Trades Union 


Mr. R. A. Butler, the Home Secretary, | 
has added his influential voice to the 
public debate on the affairs of the 
Electrical Trades Union. 

Quite apart from their natural con- 


| cern at its effect on the public relations 


Inventors and Rationalisers, | 
Tax Allowances (USSR) 


The Russian engineer who comes up 
with an award for an invention or a 


| useful suggestion does a good deal | 


ing on the Guillebaud band wagon has | 


been clearly seen by the British Em- 
ployers’ Confederation. Sir William 
Garrett, the retiring president, said at 
the recent annual meeting that he 
feared the report ** may be used in other 
industries to re-establish the differentials 
between earnings in those industries 
and the railway service.” 

Lord McCorquodale, the new presi- 
dent, thought that it was not yet 
realised how momentous the Guillebaud 
report may come to be. If it were 
accepted by the Government that rail 
wages should be fixed in relation to 
wages in some other industries then a 


major step towards a national wage | 


policy would have been taken. 

In practice union leaders have never 
been willing to lose their individual 
bargaining freedom in a national wages 
policy and employers have always 
suspected that it would turn out to be 
inflationary. A measure of correlation 
with outside employment has long been 
accepted in the Civil Service. 

Sir William Garrett and Lord McCor- 
quodale were speaking before the 
Associated Society of Locomotive Engi- 
neers and Firemen had proposed almost 
two years of back pay for their mem- 
bers. Whether the union also thinks 
that a man found to be redundant in 
re-organisation should pay compen- 
sation to the transport 
has not yet emerged. 


Business Thoughts 
of Directors 


There are echoes of some notable con- 
troversies in the opportunity the Insti- 
tute of Directors is giving its members to 
send in their views on certain subjects 
to the Institute’s Company Law Com- 
mittee. The committee was formed 
following the appointment of the Jenkins 
Committee on company law. 

Second on the list of subjects on 
which the Institute’s committee has | 
invited members’ opinions is the use of | 
company funds for charitable and | 
political purposes. The degree of opinion 
expressed on donations by companies, 
often led by banks and the oil giants, to 
appeals and disaster funds, is minute | 
compared with the passions generated 
by the entry of firms into the political 
arena. 

Disclosure of ownership and control 
and another subject, multiplicity of 
directorships held by one individual, | 
must bring to directors’ minds recent | 


commission | 


better than his English counterpart. 

In this country the man who takes 
home £100 as the result of a bright idea 
making its way through a suggestion 
scheme will find the income tax people | 
want their share. 

In the Soviet 


Union questions on | 
income tax allowances for * inventors | 
and rationalisers*’ have been going | 
“frequently ** to the Inventions and 
Discoveries committee of the Council of 
Ministers. Now the journal of that | 
committee, USSR Patents and Inven- 
tions, has been translated into English 
for the first time, and published by the 
Pergamon Press of London. 

Under the highly accurate title 
‘“Income Tax from the People”’ the 
Praesidium of the Supreme Soviet 
decreed tax allowances in 1943 for the 
authors of inventions, technical improve- | 
ments and rationalisation suggestions. 

What it amounts to is that no income 
tax is payable on the first 10,000 roubles 
of any award. Anything over 10,000 is 
taxed at the rates applying to industrial 
and professional workers. Rouble rates 
or exchange are a delicate and unreliable 
field but on any reckoning 10,000 | 
roubles is the equivalent of the price of 
a new car in this country. 

There appears to be a division drawn 
by the Soviet income tax man between | 
technical improvements and those which 
deal with organisation and manage- 
ment. For rationalisation suggestions 
of a technical nature the rule applies— | 
nothing to pay until you get over 
10,000 roubles. But if the bonus is for 
‘‘a rationalisation suggestion concern- | 
ing economies and improvements in 
organisation and management, this 
bonus is liable to tax.” 

And tax is wanted also if the sug- 
gestion is for the speeding up of the 
development and introduction of inven- 
tions and suggestions.” 

So it pays to think your own thoughts 
after all. 


the ETU. 


of the trade unions, the council members 
of the Trades Union Congress must be 
spurred on in their efforts to do some- 
thing about the long drawn out disagree- 
ment between the ETU leaders and 
some of their members by the fear that 
the Government’s forebearance will run 
out and it will itself set up an inquiry. 

Mr. Butler, speaking in Manchester, 
has now said that the charges and 
counter charges within the union and the 


| statements on television are something 


for the trade union movement to sort 
out for itself—* in the first instance at 
least.” 

It is the qualification that will alarm 
some of the union men. For the 
suggestion is there that even when the 
TUC has done whatever it finally 
decides to do, this will be ‘ the first 
instance *’ and some other action, from 


| outside the movement, will then follow. | 


Mr. Butler said that the troubles 
underline the need for more rank and 
file trade unionists to take a full part in 
union affairs. 
situation which has now developed in 
What makes some of the 
critics feel that they are on the edge of 
decisive events, and makes others 
despair, is their belief that enough of | 
the membership have been aroused to 
vote out of office at any rate the commu- 
nist secretary, and that by disqualifying 
many votes the communist dominated 
executive has frustrated the will of the 
membership. 

If this is so, and if nothing is done 
about it, it will not prevent a return to 
apathy for Ministers, apparently remote | 
from the facts, vaguely to urge the mem- 
bers to play their part. 


Blind Machinists 


at Simms Motors 


Employment of blind and semi-sighted 
workers is not always thought of as 
especially suitable to the engineering 
industries. Yet at East Finchley, North 
London, the works of Simms Motor 
Units has so far advanced in the employ- 


ing of such handicapped workers that 


the Ministry of Labour recently arranged 
for 18 of its Disablement Resettlement 


| officers to visit the works and gain first 


Free Air 
in the Bush 


Working the jackhammer of a remote 
mine in the Australian bush is a job for 


| which a mobile air compressor is most | 


helpful. But these things have to be | 
paid for. 

The owner of a mine thought he had | 
got round that local difficulty when he | 
hooked the compressor in the police 
station yard at Tennant Creek to the 
back of his utility wagon and drove 
270 miles into the outback. 

Twelve months later a patrol police- 
man spotted the distinctive Atlas Copco 


hand experience of what was being done. 

The emphasis here is on the word 
workers. The blind and semi-blind are 
not given special conditions and carried 
along as an act of charity by a philan- 
thropic firm. Instead the firm has found 
over years of attention to the problem 


| that if the handicapped workers are 


given jobs to which their special capaci- 
ties are suited they can hold their own 
with sighted operatives. 

The Ministry’s officers saw blind and 
partially-sighted workers wiring com- 


| ponents for plating, working to accurate 


limits on a grinding machine and operat- 
ing light capstans. 


But this overlooks the | 


It is the experience of the company 
that the sighted colleagues of their 
special workers are helpful and ready to 


Many of the Ministry’s officers who 


country. From 1961 the industrial em- 
ployment of blind people, so far con- 
ducted in many districts by the devoted 
workers of the Royal National Institute 
for the Blind, will be directly controlled 
by the Ministry of Labour. 


Lack of Dock Labour 
Slows Up Ports 


Glasgow and Manchester, both of 
whose ports are currently more active 
than usual, are affected by a shortage of 
dockers. 

At Glasgow three vessels were idle 
and two under manned on a particular 
day a week ago although men had been 
brought in from Ayr and Greenock. 

Manchester, where a canal company 
Official said that in February too there 
had been more work than men to do it, 
recruiting has brought men from five 
of the nearby ports but even that has 
not always reduced the deficiency of 
men below the 1,000-more-needed mark. 

Particularly in Manchester this situa- 
tion may become worse. Although the 
port of Liverpool may handle the car 
exports, the expansion of the car industry 
in the north-west is bound to lead to 
greater activity generally and to more 
| imports through Manchester. 


New Chief for 
Naval Weapons 


Rear-Admiral Richard Everley Wash- 
bourn, a New Zealander who was 
gunnery officer of HMS Achilles in the 
Graf Spee action, has been appointed 
the Royal Navy’s Director General of 
Weapons. He succeeds Rear-Admiral 
M. Le Fanu. 

From 1950 to 1952 Admiral Wash- 
bourn was deputy director of naval 
ordnance at the Admiralty’s Bath 
station. He followed a spell command- 
ing HMS Manxman in the Mediter- 
ranean by serving as Chief Staff Officer 
to the Flag Officer Flotillas, Mediter- 
| ranean, 1954 to 1955, returning to the 
Ordnance Department as director for 
two years. 

A year ago he was appointed first 
Captain of the new cruiser Tiger. 
Promoted Rear-Admiral last July, he 
has been serving on the staff of the 
Second Sea Lord. 


And a Commodore 
Chief Engineer 


The Admiralty has approved a new rank 
—that of Commodore, Chief Engineer 
of the Royal Fleet Auxiliary Service. 
The first holder of the rank is Mr. 
David Leathley, who is now serving at 
the RFA Fort Constantine. 

Since 1950 his career has been a 
| succession of naval engineering firsts. 
He was chosen to join the RFA Olna, 
| the first of the Auxiliary Service to be 
| fitted with turbo-electric propelling 
machinery. Later he was appointed to 
| the first of the “ Tide” class of fast 
| replenishment tankers and was in 

charge of new styles of machinery. 

Commodore Leathley drew up the 

working and maintenance instructions 
for the new self-tensioning winches for 
fuel replenishment at sea. 
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How Computers Help to Make Decisions 


By E. R. Davies 


Understanding the uses of 
computers requires no special 
knowledge. Examples from 
design, process control and 
administration show how com- 
puters can help in choosing 
between alternatives, thereby 
saving time and money. 


Successful design of a bridge, control of a process, 
or administration of a factory is frequently 
based on good decisions. Electronic computers 
can be set up or programmed to make decisions 
of a certain class economically. The use of 
electronic computers in design, control and 
administration may be illustrated by a number of 
examples. 
DESIGN BY COMPUTER 

An engineer wishes to design a bridge by com- 
puter. He need not buy a computer, but can use 
hired time at a computing centre. 

Assuming that his aim is to achieve a safe 
design at lowest cost, decisions will be wanted 
on the following questions: (a) what are the 
minimum steel sections for safety and (5) what 
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Fig. 1 Simplified block diagram. Calculation 
continues in each loop until the best solution is 
obtained, then proceeding to the next loop. 


are the minimum lengths of sides (to be expressed 
as a minimum angle from the vertical compatible 
with safety)? 

How can a computer be used to tackle this 
minimum steel cost decision? First it will 
require data, the length and the height, the 
sideways force, and the downwards force, and 
within what limits the angle may be chosen. 
The weight per foot and characteristics of 
standard steel sections available must be known, 
with anticipated upper and lower size limits. 
This anticipation from previous experience saves 
calculation time. In addition to data, the 
computer will need a programme, or set of 
instructions indicating how it should proceed. 

A block diagram, which is the logical basis of 
such a programme will be developed. A simpli- 
fied version is shown in Fig. |. Standard 
mathematical techniques will permit the selection 
of minimum-cost sections, namely, sections where 
stresses are permitted to approach the maximum 
allowable for safety; further standard mathe- 
matical processes will permit the best-value 
angle to be chosen for the sides. These mathe- 
matical processes will be continuously repeated 
by the computer until a best decision is made. 
In examining the block diagram it will be noted 
that there is first one loop where calculation con- 
tinues until a decision is reached and then another 
loop where the further calculation of angle is 
made and so on. 

At this point, the engineer may comment that 


all he requires is a solution to his problem! 
As further creative use of a computer will 
depend to some extent upon an understanding of 
its operation, the engineer’s attention will be 
drawn to the logical diagram where he will see 
that the task within the computer could be 
compared with the task of a telephone exchange 
—a telephone exchange where, in addition to the 
millions of numbers dialled and messages 
received and transmitted each day (these being 
comparable to the daily input and output of a large 
computer), further millions of operations would 
be proceeding within the exchange itself each 
minute (these being comparable to the activity 
within each loop of the programme). It would 
be a very special sort of telephone exchange, 
where all calls are stored for automatic transla- 
tion from one language to another; where all 
messages are automatically inspected and cen- 
sored at each transfer; and where decisions are 
being made automatically and almost instan- 
taneously in respect to subscribers problems. 
On the basis of such a procedure, the problem 
might be solved on a large computer in about 
20 minutes at a cost possibly less than £100. 
This figure excludes the cost of programming. 

Impressive speed does not necessarily indicate 
an impressive application. A study reported by 
M. B. Abbott (ENGINEERING, 22 May °59, p. 666) 
showed that it was necessary to use a pro- 
gramme six times, and 30 times in a_ less 
favourable case, before the cost of computer 
time and programme broke even with the cost 
of hand calculation. With the full use of 
subroutines which are often available as small 
programmes to deal with standard tasks, the 
cost of programming was shown to be reduced. 
The points at which break-even occurs in the 
case of programmes of high and low subroutine 
content are indicated in Fig. 2. 

If the cost of using a computer is greater than 
the cost of hand computation, the money saved 
on the structure will frequently justify this. 
Diagrams used by Abbott illustrated how the 
computer, by good decision making, reduces the 
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Fig. 2 Computer cost falls with repetition, 
especially where subroutine content is high. 


cost of construction to a point which it would 
not have been economical to attempt by hand 
calculating methods. Fig. 3 shows least design 
plus construction cost as given by a computer 
and by human computation. 


PROCESS CONTROL 


Fig. 4 shows the English Electric process 
control computer. The characteristic feature of 
control by computer is speed. This is misleadingly 
called “‘real time operation.”” Quite a small 
computer can predict the trajectory of a shell 
in less time than the shell takes to travel from 
gun to target. Speeds such as this, usually 
speeds far greater than the real event, are 
needed so that the results of computation may 
be returned to the process in good time to 
maintain control. 





Fig. 4 English Electric process control computer, 
designed to maintain optimum process conditions. 


The process control computer is used to 
measure process variables (in Fig. 5, 60 points of 
temperature per sccond), converting these mea- 
surements automatically to numbers and then 
after calculation, converting them back again to 
control signals for return to the chem‘cal process. 

Frequently industrial processes are too complex 
under working conditions for their full signifi- 
cance to be yet measured and understood. An 
answer to this problem is to use the decision 
elements of the computer with elementary storage, 
employing the process itself as the model. This 
procedure is shown in Fig. 6. This is rather like 
the way the bank rate is adjusted to control the 
economic situation in the country; such a system, 
is installed on a catalytic process producing 
styrene. The aim of the system, devised by the 
Westinghouse Electric Corporation, is to obtain 
a maximum production rate of styrene to good 
specification. 

This object may be achieved by storing a 
voltage which represents the measured output, Z, 
and after comparing this with previous results, 
passing the success or failure decision arising 
from this comparison to the logical system, 
where a further decision will then be made as 
to which control inputs require changing and 
in what way. These decisions are then checked 
and passed on to the control inputs X and Y 
through the unit which determines the new 
setting for the X and Y values. Inputs X and Y 
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Fig. 3 Least design plus construction cost by 

computer (B). Section A shows design plus con- 

struction cost using human computation. The 
computer brings a progressive advantage. 
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Fig. 5 Diagram of process control application. 


are in this case the feed flow rate control and the 
temperature control. Fig. 7 shows how, by 
gradually advancing both the feed flow and the 
reactor temperature, it is possible at each move 
to see the decisions which lead the system to a 
steady maximum flow rate for the product 
according to specification. It will also maintain 
this rate. The advantage of such a computer 
is that it can have a better search strategy built 
into it than most operators know and will 
generally be more diligent in its search for a best 
decision. 

In control by computer, progress will depend 
on measurement and greater understanding of 
the more complex industrial processes. 


PLANNED ADMINISTRATION 
Control by computer usually means_ the 
control of machines and processes. Admin- 


istration by computer means the direction of 
the people responsible for the machines and 
processes. It also may simplify prediction. 
Administration by computer can be applied to 
an overall manufacturing system, or to one of 
its parts. 

Production planning in a petroleum refinery 
may be taken as an example of partial admin- 
istration. Planning is undertaken by the com- 
puter in such a way that the processes may be 
set and controlled by the operators to provide 
the best range of petroleum grades from a given 
supply of crude oil to meet given market require- 





Fig. 8 English Electric Deuce general purpose 
computer: a double installation at the Royal 
Aircraft Establishment, Farnborough. 


ments. Another example of a partial service in 
administration within the scope of a computer 
is in electricity supply. The computer is 
directed by its programmes to apply standard 
statistical processes to data in order that an 
authority generating electrical power can predict 
its programme for say, five years and therefore 
develop a plan in accordance with this forecast. 
The four elements to be considered are fuel 
supplies, generation capacity, distribution facil- 
ities and consumer demand. 

With respect to the administration of a com- 
plete manufacturing unit, the advantages and 
savings achieved by using a computer in one 
case were as follows: (1) machines under the 
control of a single operator were multiplied by 
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three; (2) machine stoppages were reduced from 
19 to 8; (3) machine down-time due to non- 
availability of materials was eliminated ; (4) work- 
in-progress stock was reduced; (5) the execution 
of orders through the factory was speeded up; 
(6) stocks of materials were reduced (there was 
only 1 per cent difference between actual and 
computed stocks); and (7) quality control was 
improved (since materials could be directly 
related to the number of articles produced). In 
this example, the company concerned has been 
using a computer for the last few years, at great 
profit to themselves. 

Computers can only do what they are pro- 
grammed to do. All the tasks so far illustrated 
depend for their execution upon precise data 
and a well defined aim. These requirements 
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Fig. 6 An optimising system for process control. 


involve the application of scientific methods; 
conversely scientific methods in administration 
make the use of computers possible. Organ- 
isations that lack scientific method will be unable 
to use computers, and thus be doubly handi- 
capped in the future development of industrial 
and business enterprise. 


MANAGEMENT UNDERSTANDING 


Management understanding has been, to some 
extent, held up by the absence of a clear definition 
of the term “* administration by computer.”’ The 
rule is that over a limited area, computers can be 
used economically for administration, providing 
data is obtainable from which decisions can be 


computed. In practice success will usually 
depend on the maintenance of good staff 
relations. 


In the field of staff selection the computer 
has also been applied. An example is the use of 
a large computer by the Air Training Corporation 
Statistical Services in the USA, where many 
thousands of records of men can be scanned in 
minutes; three people may need to be selected 
for a certain job; the computer will be asked to 
produce the ten best pcople in the organisation 
most qualified for such a position. The com- 
puter will then produce the appropriate records 
of the best men concerned, each of the individual 


Special Article 


records having been up-dated daily. Apart 
from selecting appropriate staff, this particular 
computer provides a service in selecting indi- 
viduals for training courses, specialised skills 
available and so on. 

For staff selection to management there are 
also the much publicised experiments in ** man- 
agement games,” where computers are pro- 
grammed to explore a man’s capacity for good 
decision making. 

A typical general purpose machine, the 
English Electric Deuce, is shown in Fig. 8. The 
price of such a machine is less than £50,000. 

The popular field of study concerned with 
computers for repetitive clerical operations 
should be mentioned here; a field not to be 
confused with administration. Here the decisions 
arising in clerical operations and in accounting 
by exception are relatively simple; has Mr. Jones 
paid his bill? Does Mr. Jones’s overdraft 
exceed £100? For this sort of work substantial 
computation at high speeds is not called for as 
it is in the case of the problems already described 
in design, control and administration by com- 
puter. Again, in the fields which have been 
discussed, it is not usually necessary to extract 
one single item of information quickly, such as 
the value of Mr. Jones’s overdraft. If it were, 
ordinary clerical staff are much more efficient 
than general purpose computers. For this 
reason potential users in the field of repetitive 
clerical work are investigating the random access 
computer which is capable of giving replies to 
questions quickly and also very large computers 
which provide quick answers by running over 
the whole filing system every so many minutes. 
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Fig. 7 Optimised process control. 
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A typical large machine suitable for this kind 
of workis the English Electric KDPIO Data 
Processing System (Fig. 9). Such a machine 
can cost from £150,000 to £500,000 depending 
upon the size of the of installation required. 
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Fig.9 The English Electric KDP10 data processing system. 
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Testing Concrete and Mortar in Tension 


By D. P. O’Clery, M.A., M.A.I., A.M.I.Mech.E., M.I.C.E.1., and 
J. G. Byrne, B.A., B.A.J., DI.C., University of Dublin 


A simple and consistent 
method of testing concrete 
in tension has been devised 
using lazy tong grips. The 
authors suggest that the ten- 
sion test is better than the 
compression test for proving 
concretes and could be intro- 
duced for site inspection. 


In the past various devices have been tried to 
overcome the problem of gripping mortar and 
concrete specimens for tensile testing. Such 
devices have not been entirely satisfactory due 
to the difficulty of attaining axial load and in 
many cases because of the excessive stress con- 
centrations produced by the method of gripping. 
Most of the better methods used hitherto are 
very expensive and need elaborate equipment. 
This is especially true in the case of the method 
used by the Road Research Laboratory, in which 
an equal load has to be applied to no less than 
eight studs. It is therefore hardly surprising 
that tensile tests are not used often on sites. 

While one of the authors (J.G.B.) was engaged 
on research into the properties of ferro-cement 
(a rich mortar reinforced with many layers of steel 
mesh) the necessity for a new method for gripping 
mortar in tension became apparent, as a search 
through the literature revealed that no entirely 
satisfactory method was available. The new 
method, devised by the other author (D.P.O'C.) 
made use of the lazy tongs principle, as shown 
in Fig. 1. In operation the test piece is placed 
in the grips and the bolts are tightened fully, 
care being taken to ensure that there is no 
premature cracking of the mortar. As the load 
is applied the grips close in on the mortar thus 
effectively preventing slip. The specimen is 
reinforced with two layers of Expanded metal at 
each end to prevent failure under the grips. 
There are no excessive stress concentrations 
produced by the bolts on the narrow part of the 
specimen under test as it is well established 
that such stress concentrations die away rapidly. 
In order to ensure that the load is axial, an 
elementary type of Hooke’s joint is incorporated 
in the shackles at each end. 

CONSISTENCY OF TESTS 

The specimen used had an effective test length 
of 8 in and an area of approximately 2-7 sq. in 
(3 in by 0-9 in). The following mortar mix was 
used: cement/sand ratio 0-7, water/cement ratio 
0-40 (air-dry sand). Micacecus sand and Irish 
rapid hardening Portland cement were used. 
Both the specimen and mix were similar to those 
being used in the ferro-cement investigation. 
The mortar was mixed by hand and placed with- 
out any compaction as it was very difficult indeed 
to expel the air out of such a mix. The specimens 
were placed in water after 24 hours and were 
tested at 7 days in a 10 ton Buckton testing 
machine in the Engineering Laboratory, Trinity 
College, Dublin. 

As the testing error was the main subject of 
interest, 24 specimens were cast in batches of 8. 
The standard deviation and coefficient of varia- 
tion were calculated for each batch. The results 
are shown in the Table. 

The standard deviation has been shown by 
Neville’ to be approximately proportional to the 
strength and this is seen to be reasonably true 
for the results shown in the table, to which have 
been added the results of Wright.* Neville has 
also shown that the coefficient of variation is 
constant for all concretes made with a given 
degree of control. So in the following the 
coefficient of variation is considered. The 
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average value is 8 per cent, which is quite 
acceptably low. P. J. F. Wright? found a 
coefficient of variation of 7 per cent within 
batches. It is to be noted that Wright’s specimen 
was much larger, being 4 in in diameter and 18 in 
long. This would more than account for the 
slight difference in the coefficient of variation as 
it has been shown by Wright himself and others 
that larger specimens tend to give a lower scatter. 
Also the sand used in the tests contained mica 


TasLe.—Summary of Authors’ Tension Tests on Mortar Specimens 


Standard | Coeffi- Average Cube Tensile 
Batch deviation cient tensile Strength | strength 
N % | Ibper | of varia- strength, | Ib. per _ —_ 
wits sq. in tion, Ib per sq. in Cube 
per cent Sq. in strength 
1 3% 6:2 501 5,600 0-09 
2 41 8-1 497 5,670 0-09 
3 48 10-1 494 5,920 0-08 
Average 40 81 497 5,730 0-087 
Wright's 
Results 19 7 275 5,980 0-047 
and if a large piece of mica was oriented in the 


plane of the cross-section perpendicular to the 
load it could easily cause premature failure and 
this indeed was noted in some cases. Thus one 
would expect micaceous sand to give a slightly 
higher coefficient of variation. 

In order to confirm this, some extra tests were 
carried out using a good fine sand. In this case 
the standard deviation was found to be 28 Ib per 
sq. in and the coefficient of variation only 
5 per cent. So the hypothesis concerning mica 
is indirectly confirmed. 

Comparison with accepted figures for various 
standards of control is interesting. Stanton 


(Right) The authors’ tension specimen mounted in 
lazy tong grips on a Buckton testing machine and 
(left) details of specimen and grips. The test is 
simple to arrange and operate, and the authors 
suggest that it could be 
substituted with advantage 
for the conventional com- 


pression test for site testing 
of concrete. 






Walker® quoted by Neville? suggests, presumably 
for fully compacted cubes, that a coefficient of 
5 per cent is only attainable in very well con- 
trolled laboratory tests and that 10 per cent 
approaches laboratory precision. In considering 
these figures it must be remembered that they are 
for compression tests and that concrete is very 
probably more consistent in compression tests 
than tension. Considering also that the lazy 
tongs specimen is much smaller than normal, 
and that no compaction was used, it may be 
deduced that the lazy tongs grips gives, for all 
practical purposes, an axial load. The hetero- 
geneous and consequently variable nature of 
concrete has not even been considered in the 
above discussion. It is important to realise also 
that the effect of non-axial load would be clearly 
shown because of the thinness of the section. The 
slightest eccentricity would have an appreciable 
effect, especially on scatter. It is interesting 
to note that in the Road Research Laboratory 
test failure due to non-axial load occurs in one 
test out of every three.‘ In the tests con- 
sidered above no results had to be rejected 
because of non-axial load. 

Comparison between the ratio of the tensile 
strength to the cube strength is informative. 
In the lazy tongs tests the ratio is 0-09 and in 
Wright’s tests 0-047. Two reasons for this 
discrepancy are, first, that the larger specimen 
which Wright used would tend to give lower 
strengths; and second the fact that Wright used 
coarse aggregate. Kaplan and Jones® have 
shown that the flexural strength of concrete is 
70 to 100 per cent of the flexural strength of the 
corresponding mortar. The effect in direct 
tension would not be very different. Such a 
large difference in the tensile strength can hardly 
be put down to the above two causes, especially 
when one considers that Wright’s specimens 
were fully compacted. The authors think that 
non-axial load and excessive stress concentra- 
tions may be a further reason for this large 
discrepancy, especially as the specimens used by 
the authors were not compacted (perhaps it is 
impossible to compact mortars with a reasonable 
amount of work) and the sand contained a fair 
amount of mica, which leads to planes of 
weakness. 

SITE ADVANTAGES 


It can be seen that the lazy tongs works very 
well indeed. Perhaps its greatest advantage is 
its simplicity and cheapness. It could easily be 
applied to larger sections—say 6 in by 4 in for 
3 in aggregate concrete. The main reason why 
compression tests are used on concrete is their 
simplicity, but the results given are not really a 
measure of the strength of the concrete in the 
actual structure. Cubes are subjected to re- 
straining stresses on the loaded faces and the 
strength of cylinders depends on the height to 
diameter ratio because of the restraining stresses. 
It is possible to get more practical shapes with 
this new method of gripping concrete in tension. 

The strength of concrete in tension is a more 
reliable guide to its quality as regards strength 
and its ability to resist shrinkage than the com- 
pressive strength. A high compressive strength 
does not necessarily mean a correspondingly 
high tensile strength, but the reverse is true and 
in many cases the strength in tension is just as 
important as the strength in compression. For 
example, in partially prestressed beams it is 
highly desirable to know the tensile strength and 
this will also give a good guide to the actual 
compressive strength. The effect of the aggregate 
is also more clearly shown. 


Continued foot of next page 
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Guides to 
Good Timber Practice 


Two guides to good practice in the structural 
timber industry have been published by the 
Timber Development Association. They are 
entitled Fabrication Manual for Connectored 
Assemblies and Production Standards for Struc- 
tural Glued Laminated Timber. Both are obtain- 
able, price 3s 6d per copy, from the TDA, 
21 College Hill, London, EC4. 

The Fabrication Manual covers structural units 
the joints of which are made using nails, screws, 
bolts and timber connectors, and caters for the 
use of both hard and soft woods as well as ply- 
wood. Standards are laid down for the quality 
of the materials, and guidance is given on the 
grading of timber and plywood components. 
Notes follow on the practices that are best 
adopted in the workshop and on site; inspection 
and maintenance, including painting, handling 
and storage, are also discussed. 

The second of the publications, covering pro- 
duction standards for glulam products, specifies 
in some detail the conditions under which manu- 
facture should be carried out and defines the 
maker’s obligations in respect of factory equip- 
ment and environment, control and overall 
factory operation. Subsequent chapters deal 
with the choice of glue for different service 
conditions and discuss the standards of produc- 
tion and inspection that should be employed. 

Both publications were prepared with the full 
cooperation of the timber industry. 


Savings made by 
Hydraulic Models 


The incredible saving in construction costs that 
can be effected in river and marine work by model 
experiments is well shown by an analysis just 
made by the Indian Central Board of Irrigation 
and power. 

In one case training the Beas River at Bein, 
it was initially proposed to build a stone spur at 
a cost of Rs 200,000 but model tests showed that 
an earthen bund with two short closure bunds, 
costing only Rs 25,000, were adequate. The 
direct saving therefore amounted to Rs 175,000 
or 82 per cent of the estimated cost. In another 





Concluding Concrete Testing 


Thus another great advantage of the lazy 
tongs method is that it could be used for site 
testing. The authors always had this object in 
view and thus excessive precautions were not 
taken in preparing the specimens. The latter 
are easy to make and the moulds do not require 
machining and are very cheap. In the opinion 
of the authors this test could well be used on 
site either as a supplement to the standard cube 
test or alone. 

Acknowledgements.—The authors wish to 
thank Professor W. Wright for advice during the 
preparation of this article and Collen Brothers of 
Dublin for providing the cement and sand. 


REFERENCES 


1 Neville, A. M., “ The Relation between Standard 
Deviation and Mean Strength of Concrete Test 
Cubes.”” Magazine of Concrete Research, Vol. 11, 
No. 32, July 1959. 

2 Wright, P. J. F., ““Comments on an Indirect 
Tensile Test on Concrete Cylinders.” Magazine of 
Concrete Research, Vol. 7, No. 20, July 1955. 

% Walker, S., “* Application of Theory of Proba- 
bility to design of Concrete for Strength Specifica- 
tions.” Paper presented at 14th Annual Meeting of 
National Ready Mixed Concrete Association at 
New York, January. 1944, NRMCA, Washington, 
1955. 

* Anon., Concrete Roads, Department of Scientific 
and Industrial Research, 1955 

5 Jones, R. and Kapal, M. F., “ The Effect of 
Coarse Aggregate on the Mode of Failure of Concrete 
in Compression and Flexure. Magazine of Concrete 
Research, Vol. 9, No. 26, August 1957. 





385 


case it was demonstrated how scouring below 
the Dhanauri escape dam could be prevented for 
the very small cost of baffles, whereas previous 
plans had involved expensive protective works. 
The saving was Rs 1,570,000. 

These two cases are typical of 15 quoted by 
the Central board in their Research Pamphlet 
for 1959, a forerunner to the annual technical 
report which is still in course of preparation. 
The pamphlet covers a wide range of topics— 
model tests, hydraulic works. power surveys, 
hydrology, soil mechanics and navigational 
practice. 


New Pipeline for 
Nigerian Oil 


Work has started on a new pipeline to carry oil 
directly to the coast from the oilfileds in the 
Eastern Region of Nigeria that are operated by 
the Shell-BP Petroleum Development Company 
of Nigeria Limited. 

The 12in diameter pipeline, which is being 
constructed for Shell-BP by the African Construc- 
tion Company, will run from the field at Bomu, 
35 miles east of Port Harcourt, to a new ocean 
terminal at Bonny, at the mouth of the River 
Bonny. The 18 miles route is through bush 
country and mangrove swamps. For ten miles 
it will be laid along the bed of the river and, at 
one point, will be covered by 70 ft of water. To 
minimise corrosion it will be wrapped in glass 
fibre impregnated with bitumen. 

In addition, £500,000 is being spent on the 
experimental dredging of the Bonny River bar 
in the hope of establishing a channel for fully 
loaded 18,000 tons tankers; at present 9,000 tons 
is the largest load than can pass. Dredging is 
expected to be finished later this year. 


Rance Tidal 
Scheme Authorised 


The French Government have given the go-ahead 
for the River Rance tidal power project, which 
is to be established in the estuary of the river, 
near to St. Malo on the north coast of Brittany. 
The cost of the project is put at £25 million and 
it is expected to take seven years to construct. 
The capacity of the scheme will be 800 million 
kWh a year. 

Subsidies of 10 to 12 per cent are to be offered 
to new industries established in the area which 
is now a predominantly farming community. 


Reinforced Concrete 
without Shuttering 


A fine steel mesh can be used to contain the con- 
crete during the construction of reinforced con- 
crete structures, so dispensing with timber or steel 
shutterwork. The method has been developed 
at the Czechoslovak Building Research Institute. 

The system uses self-supporting welded rein- 
forcement. To increase its rigidity and econo- 
mise on steel, the lattice work is welded at all 


the points where individual bars cross. Correctly 
designed, such reinforcement can be made 
sufficiently strong to support the structure 


throughout erection, without external props, 
even while the concrete is wet. 

After the welded reinforcement cage is in 
position, it is covered with a wire grating of 
5mm wire and having a 100 by 100 mm mesh, 
which is welded to the cage at all points of con- 
tact. This grating has two functions: first to 
act as a distance piece to ensure that an adequate 
concrete cover is used and secondly to support 
the steel mesh that forms the “ shuttering.” This 
mesh, or wire netting, has a mesh of 4 by 4 or 
5 by 5mm and is made of | mm diameter wire. 
It is wired on to the grating to prevent it moving 
while the concrete is being placed. 

The best results so far have been obtained 
when using a concrete having a water/cement 





ratio of 0-55 to 0-60. Vibration of the wet 
concrete can be done with either surface or 
immersion vibrators, though care has to be 
taken with thin sections that immersion vibrators 
do not force too much cement paste through the 
mesh. During normal concreting clear water 
seeps through the netting, thus improving the 
quality and speeding up the hardening process of 
the concrete in a manner similar to the vacuum 
treatment. A very thin layer of cement paste is 
also allowed to penetrate the mesh and this can 
be floated to provide the finished surface. 
Alternatively the extruded paste can be left 
rough to provide a key for plastering. 

A number of improvements are still to be made 
in the technique, particularly in the welding 
methods adopted, so as to speed up this side of 
the erection process, and in the vibration methods 
used. Nevertheless the steel mesh shuttering 
has already been used successfully on a number 
of structures, including a three-span footbridge 
200 ft in length, the main members of a turbine 
house, a factory for precast concrete and a 
municipal laundry. 


Building 
by Helicopter 


An experiment in the use of a helicopter for 
lifting and placing precast concrete roof beams 
was recently conducted on a site near Yeovil. 
The helicopter was a Westland Whirlwind of 
one ton lifting capacity, which was used to 
handle “* Bison * hollow section concrete purlins 
weighing 15 cwt made by Concrete Limited of 
Hounslow, Middlesex. Tests were made to see 
if the units could be placed directly on to the 
wall bearings, and, secondly, as an exercise in 
precision lifting and handling into position at 
ground level. 

It was shown that the helicopter was a prac- 
tical proposition so long as there was sound 








Placing a floor beam using a Westland 
Whirlwind helicopter. 


preparations. Good working platforms are 
required for the erection crew, who should be 
given protective clothing such as is used by service 
personnel in similar conditions. Correct briefing 
is a necessity, and a few practice runs were shown 
to speed up the work considerably. Arrange- 
ments have to be made to counter the turning 
effect of the down draught from the propeller 
blades, including suitable bearings that will allow 
the beams to be pulled in to line. 

Working on a hiring charge of £150 for a half 
day, the sponsers believe that a helicopter could 
be economical where long-span purlins cannot 
otherwise be used because ground access is 
inadequate. With a carry run of between 150 
and 200 yards it is estimated that purlins for a 
room of 3,000 sq. ft can be positioned and fixea 
in about two hours. 
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Two New Porsches 


For 1960 Porsche has built a small series of 
sports racing two-seaters in an improved version 
for 12 international qualified private owners. 
Seven go to the USA, two to Canada, one to 
South Africa and two to Europe. Price at the 
works in Stuttgart is $9,000. 

The car, the RS60, differs in several respects 
from the 1959 type 718. Bodywork has the new 
regulation windscreen 9-8 in high, and space has 
been found for a small luggage compartment 
behind the engine and above the gearbox at the 
rear. Front suspension has the usual twin 
trailing arms attached to transverse torsion bars, 
but is redesigned and uses Koni 85/75 double- 
acting telescopic dampers. At the rear is the 
new double wishbone independent suspension 
seen at the end of 1959. Drive shafts are double- 
jointed wishbones and are semi-trailing and 
suspension is by coil springs enclosing Koni 
100/85 telescopic dampers. Wheelbase is now 
86-6 in against 82-7 in last year. Wheel size is 
reduced from 16 to 1Sin. The frame is wider 
and the car is now 145 in long by 59-4 in wide. 





The Porsche Carrera GT with a Superlight body by 
Abarth. 


Height to top of windshield is 38-5in and 
ground clearance 5-9in. Front track 50-8 in; 
rear 49:2in. The engine is the well known 
Carrera unit, with a reinforced crankshaft. It 
is available as 1,498 c.c. (85 66 mm), giving 
147 b.h.p. installed, or as 1,587 c.c. (87-5 


66 mm), giving 157 b.h.p. Maximum r.p.m. is 
8,000 and top speed 156 m.p.h. 

Drum brakes are still used at front and rear, 
with turbo-cooling fins. Drum diameter is 
11 in; total brake lining area front 86-5 sq. in, 
rear 57:6 sq. in. The car is a little heavier than 
last year’s, with a dry weight of 1,2201lb. Fuel 
capacity in the nose tank is 17-6 gallons. Oil 
capacity in side-tank 1-76 gallons. The Formula 2 
car, on which the new wishbone rear suspension 
was first seen, has only minor changes, including 
a slightly slimmer body for 1960. The car will 
be driven for the first time by Stirling Moss at 
the Syracuse Grand Prix. 

Abarth has produced a new super lightweight 
body for the Porsche Carrera GT and is making 
a series of 20. Special care has been taken to 
keep the glass as near as possible flush with the 
surface of the body and even the windscreen wiper 
feeds are covered by a small fairing formed in 
the nose panel. The tail has an adjustable air 
intake scoop and there is a ducted oil cooler 
under the nose. 





Formula Ultra Junior 


A new racing car recently had its first road test 
on a private road near the Lancashire factories 
of Leyland Motors Limited. Designed and 
built by five student engineers of the company 
in spare time between working and studying, the 
new car is believed to be superior to similar 
vehicles which are being built in Britain and the 
USA. In apposition to the Leyland Royal Tiger 
Worldmaster bus, the small car has been christ- 
ened “ Royal Mouse.” It is a “ kart” built to 
Class 4 specifications of the RAC. 

The students’ kart is powered by a tuned 
197 c.c. Villiers 2-stroke engine with unit- 
construction 3-speed gearbox. The engine is 
mounted on a multi-tubular space frame of 4 in 
and iin diameter steel tubing, instead of the 
normal ladder frame. It also has independent 
front suspension of the sliding pillar type, a 
feature which is unusual on these miniature 
racing cars. Steering is direct, and there is pro- 
vision for incorporating different Ackermann 
angles on the steering arms. 

Main feature of the Royal Mouse is the rear 


axle which is of split design. Two disc brake 
pads from a well known sports car are fitted to 
the end of the split axle, forming a combined 
brake and a form of limited slip differential. 
This device enables either one or two axles to be 
driven, yet ensures that both rear wheels are 
braked. 

The controls are also unusual in that the 
clutch is on the gear-change lever, and one 
brakes with the left foot. Engine tuning has not 
been neglected, for the kart with driver has a 
power-to-weight ratio of 120 b.h.p. per ton— 
equivalent to that of a modern high-performance 
sports car. Top speed is geared to 65 m.p.h. 
and unladen weight is 134 Ib. 

The five student engineers who have designed 
and built this new kart are Michael Drinkwater 
from Adlington, Michael Goodier from Wallasey, 
John Hyslop from Wrexham, Berry Martin from 
Lytham St. Annes, and Eric Platt from Bolton. 
They made all the components with their own 
or friends’ machinery for a total outlay of £10, 
and now value the kart at over £100. 





The power-to-weight ratio of this racing kart 
is equivalent to that of a modern sports car. 





Cylinder Heads Rebuilt by Welding 


Rebuilding metal surfaces by argon-arc welding 
can extend the life of light-alloy cylinder heads 
for racing motor cycles. A _ serious spares 
problem on works engines has been solved by 
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Damaged light-alloy cylinder heads may be repaired by argon-arc welding. 





this new method. A cylinder head from Mr. 
Geoff Duke’s 500 c.c. Norton ex-works engine 
became severely mutilated through valve fracture 
during a race. Such a damaged component 





Left: damaged cylinder 
head; centre: deposition of new metal; right: remachined cylinder head. 


would formerly have been beyond repair, and 
a spare almost unobtainable. Using argon-arc 
welding equipment and materials manufactured 
by British Oxygen Gases Limited, a complete 
repair was effected. Successful replacement of 
metal inside the cylinder head was followed by 
machining it to its former dimensions. 

Several cylinder heads similarly damaged have 
since undergone the same repair. Work has been 
carried out by C. W. G. Lacey and Company, 
Slough Trading Estate, specialists in the tuning 
and development of motor-cycle and motor-car 
engines. The founder of the company, Mr. 
C. W. G. Lacey, was previously a motor-cycle 
racing champion on Brooklands and other 
tracks. New metal is deposited by argon-arc 
welding after removal of the aluminium-bronze 
valve seats from the component. Cylinder 
heads are remachined after welding and new 
valve seats are replaced by shrink-fitting. 

Normally, cylinder heads from special racing 
engines are not replaceable as spares. The 
process effects a substantial saving in specially 
fabricated components for engines otherwise 
mechanically sound. It also permits improve- 
ments in engine performance by incorporating 
at the time of metal redeposition, modifications 
brought about by racing experience. 
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Atomic Review 





Where To Find It 


So much has been published on nuclear research 
that with a good librarian and capable engineers 
almost any firm can set itself up in nuclear work. 
Nuclear research is probably the world’s best 
documented science today—a surprising develop- 
ment if one recalls the secrecy of the last hot 
and cold wars which extended to all things nuclear, 
whether directly applicable to weapons or not. 
A recent publication of the UKAEA, Sources 
of Information in Atomic Energy, by L. J. Anthony 
(AERE-Lib/L 1, HMSO, 6s) points out that it 
is not possible to separate entirely the industrial 
and military aspects of nuclear energy, as much 
of the information overlaps. The reason that 
in spite of military secrecy atomic energy is 
exceptionally well documented is paradoxically a 
result of its wartime origin. Almost all of the 
original work was done by three public bodies in 
collaboration: the American, Canadian and 
British government agencies for atomic research. 
Commercial secrecy of rival companies, charac- 
teristic of all other developments from electricity 
to farm implements, was not present initially. 
Commercial secrecy was not allowed to enter 
until much later, by which time the essential 
groundwork of nuclear research was well deve- 
loped. The second reason for good documenta- 
tion is healthy international rivalry: publication 
has become the small change of national prestige. 
As a result of these influences the problem facing 
those in the atomic field is not whether a par- 
ticular aspect has been covered by some report or 
not, but how to find the report in a mass of 
publications. 


Reasons for Secrecy 


It may never be known who committed the original 
sin against the language of dropping * secret ’’ from 
the phrase * classified secret.” After the relaxation 
of wartime conditions this error gave rise to a 
linguistic disease symptomised by words such as 
unclassified *’ and “declassified.” Contrary to 
first impressions these words do not imply that some 
great librarian has not yet got around to assigning 
a suitable Dewey Decimal Classification, it only 
means that the information is, or has been, made 
available for public use; that is, it has been “ classi- 
fied unsecret."”. The UKAEA gives two reasons for 
withholding material from free public use: com- 
mercial and military. The commercial principles of 
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Taste I. 


the Authority are directed to ensure that the public 
will receive financial returns on products of com- 
mercial value which were developed at public expense, 
and that firms making use of the Authority’s assist- 
ance should not build up exclusive rights for them- 
selves. Within the limits of its commercial and 
military policy the Authority is willing to bend over 
backwards in disseminating information. In fact 
one of the Authority’s tasks is to ensure that develop- 
ments of commercial importance should be exploited 
to the public’s advantage. 
Grades of Classification 

Unclassified reports are made available to the 
public by the usual channels of the technical and 
scientific press and reports available from HM 
Stationary Office. The reports originate from the 
three independent groups of the UKAEA, the Indus- 
trial Group at Risley, Capenhurst, Culcheth, Doun- 
reay, Springfields and Windscale; the Research 
Group at Harwell, Woolwich, Chatham and Amers- 
ham; and the Weapons Group at Aldermaston and 
other stations. The Authority issues a monthly list 
of publications available to the public which is mailed 
free of charge to interested parties on request. The 
lists are periodically republished in cumulative form 
and are available from HM Stationary Office. The 
documents also appear in the daily, monthly and 
annual lists of Government publications. In a more 
limited sense even much of what is “ classified” is 
available for public use, although not for free dis- 
tribution. If a commercial firm working in the 
atomic energy field can impress upon the Authority 
that certain informatien in definable fields of research 
is important to the firm’s success, that it “* needs to 
know,” then the Authority is willing to enter into 
agreements permitting access to its classified files. 


Report Titles 


Most of the publication of the Weapons Group 
are not available for public use, although there are 
exceptions. At the Industrial and Research Groups 
a distinction is made between Technical Memoranda, 
Technical Notes and Reports. Memoranda are 
usually published for the Authority's internal use and 
have not been subjected to any extensive editing. 
Technical Notes are more definite and often concern 
partial results of research still under progress. 
Reports usually have the 
papers presented to learned societies and normally 
contain information of fairly permanent value” 
(Guide to UKAEA Documents) and generally concern 
completed research. The external form of all docu- 
ments published by the Authority is standardised to 


-Availability of Atomic Energy Research Reports in the Depository Libraries 


Collection contains Reports Issued by the Following Since the Dates Shown: 


UK 
Indus- 
AERE trial AWRE 
Group 
Science Museum Library, London, 
SW7 Novem- June, 
Central Library, Surrey Street, 1952 ber, 1957 
Sheffield 1955 
Central Library, Ratcliff Place, 
Birmingham, |* 
Mitchell Library, North Street, 
Glasgow, C3* 
Central Library, William Brown Novem- Novem- June, 
Street, Liverpool, 3* ber, ber, 1957 
Central Library, St. Peter’s Square, 1955 1955 
Manchester, 2* 
Central Library, New Bridge Street, 
Newcastle upon Tyne, 1* 
Central Library, High Street, 
Acton (3® 
Central Library, College Green, 
Bristol, | 
Central Library, Albion Street, |Novem- Novem-'| June, 
Kingston-upon-Hull* ber, ber, 1957 
Central Library, Calverley Street, 1956 1956 
Leeds, 1* 
Department of Industrial and 
— | aaa Verner Street, 
Belfast, 
Central "Library, The ~ Hayes, 
Cardiff 
Central Library, George IV Bridge, | 
Edinburgh | 
Reference Library, Bishop Street, 
Leicester January, 1958 


Public Library, South Sherwood 
Street, Nottingham* 

County Library, County Education j 
Offices, Stafford 


Norway 
USA Canada France Italy and | Sweden | Switzer 
Nether- | { land 
lands 
| 
1952 1952 1958 1958 
1957 
March, 
1956 1956 
—— Nil July, Nil May, 
1959 1957 
January,’ January, 
1957 1957 
Nil 
} 
{ 
Nil | 


* Libraries marked thus also hold microcards of UKAEA unciassified reports issued between 1947 and 1956. 





““form and standard of 


conform to British Standard 1311, 1955, size A.4, and 
the colour of the covers is coded to indicate the 
security classification. 

Where To Find It? 

A number of public libraries have become deposi- 
tories of UKAEA documents at various times 
between 1952 and 1958. As a result of reciprocal 
arrangements between the Authority and its counter- 
parts in America, Canada and elsewhere, these 
libraries also receive reports from other countries. 
Table | is a guide to the libraries and the dates from 
which research reports from various countries were 
received. Reciprocal arrangements with other coun- 
tries are not as extensive as with Canada and the 
USA, but some libraries do receive the majority of 
publications. Table II shows the issuing bodies for 





scientific reports in nuclear research in various 
countries. 
Taste Il.—Responsible bodies for Atomic Energy Research 
Reports 

Australia Australian Atomic E nergy Commission, 45 Beach 
Street, Coogee, N 

Austria Oesterreichische Studiengesellschaft fuer Atom- 
energie AG, Vienna 

Belgium Centre d'Etude de l’Energie Nucleaire (CEN), 


31, rue Belliard, Brussels 


Denmark Atomenergikommissionens Forsegsanlaeg Rise, 


Rise pr. Roskilde 

France Centre d'Etudes Nucleaires de Saclay, Boite 
Postale No. 2, Gif-sur-Yvette, Sein-et-Oise 

Germany Gmelin Institut, Varrentrappstrasse 40-42, Frank- 
furt a.M 

Italy Comitato Nazionale per le Ricerche Nucleare, 
via Belisario 15, Rome 

Japan Technical Library, Japan Atomic Energy Research 


Institute, Tokai-Mura 
Reactor Centrum Nederland (RCN), Schevening- 
seweg 112, The Hague 


Netherlands 


Norway The Library, Institutt for Atomenergi, PO Box 
175, Lillestrém 

Portugal Junta de Energia Nuclear, Sacavem 

Spain Junta de Energia Nuclear, Serrano 121, Madrid 

Sweden AB Atomenergi, PO Box 9042, Stockholm 


Switzerland Bibliothek der Eidgenossischen Technischen 


Hochschule, Zurich 6 





Notes and News 


Coordination of Nuclear Data 

The European-American Nuclear Data Committee 
(EANDC) held its first working meeting in Stockholm 
from 4 to 8 March under the organisation of AB 
Atomenergi, the Swedish state agency for nuclear 
development. The committee was set up last year 
under OEEC auspices and among the 16 delegates 
were representatives of European member countries, 
the United States and Canada. EANDC is a co- 
operative organisation for the review of fundamental 
atomic data of importance in reactor physics. The 
programme of the meeting included discussions on 
the means of improving available data and the 
development of testing procedures and equipment. 


Second JASON Ordered 


An order has been placed for a 10kW Jason 
research and training reactor by Reactor Centrum 
Nederland. The reactor will be used to supplant 
the facilities of the high-flux materials testing reactor 
HFR, supplied to Petten, the Dutch nuclear head- 
quarters, by the American ACF Industries. Jason 
was developed by the Hawker Siddeley Nuclear 
Power Company from the designs of Argonne 
National Laboratories’ Argonaut reactor. The 
prototype JASON is in operation at the company’s 
plant at Langley, Buckinghamshire, and a further 
modified version, to be known as Nestor, has been 
ordered by the UKAEA for the Winfrith Heath 
Establishment. The reactor costs approximately 
£50,000. (Atomic Review I1 and December, 
10 April, 1959.) 


Selling Fuel to Japan 


Signing of the heads of contract for the supply of 
fuel to the Japan Atomic Energy Company for the 
Tokai Mura power plant leaves a number of questions 
open. The final contract will not be signed until 
1962, two years before the plant is scheduled to 
become operational and one year before the first fuel 
is due to be delivered. Between now and 1962 the 
fuel’s guaranteed performance will have to be worked 
out and the final price settled. By 1962 the Atomic 
Energy Authority will have had at least one year’s 
experience with fuel performance in the more 
advanced Berkeley and Bradwell power stations, and 
will be in a better position to negotiate. The fuel 
performance guarantees will probably take the 
form of a sliding repurchase price which wil! be a 
function of the irradiation life of the fuel batch or 
individual elements. One of the reasons given for 
the present vague state of negotiations is that the 
General Electric Company, suppliers of the reactor, 
and the Japan Atomic Energy Company have not 
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yet decided on the fuel cycle to be used at Tokai 
Mura. The irradiated fuel will be processed, at least 
initially, in the United Kingdom, but there is nothing 
to prevent Japan from setting up its own processing 
and plutonium extraction plant, a logical step in 
view of the great distances involved. The contract 
does not specify British fuel for the Tokai Mura 
reactor and the Japan Atomic Energy Company may 
later shop around for lower prices. Representatives 
of the Japanese company have indicated that at least 
for the time being they regard the fuel as an integral 

rt of the reactor and feel that both should come 
rom the same source. 


Computer Codes for Pressurised Water 

A series of computational codes will be developed 
by Martin-Nuclear for small pressurised-water 
reactors. The new system of codes will be capable 
of determining reactivity and power distribution at 
operating temperatures throughout a reactor’s life, 
taking into account variables such as depletion of 
fuel and burnable poisons, fission product dis- 
tribution, the possibility of non-uniform fuel loading, 
control-rod operation, the use of lumped burnable 
poison and the effect of local and bulk boiling. 
Where the accuracy of analytical solutions is not 
satisfactory, supplementary critical tests will be 
performed in the company’s zero-power test facility. 
The computer codes will be developed under a 
USAEC research contract valued at about $335,000. 


Beta Counter for Low Specific Activity 

An extremely thin window, with a mass of only 
1-5 mg per sq. cm, a motorised sample drive and 
shielding made of low specific activity lead distinguish 
the Philips Low-Level beta counter model PW4127/02. 
The instrument is designed to measure low specific 
activities of radioactive materials and has a back- 
ground count of only 1°5 per minute, making it 
suitable for carbon 14 dating, tracer work, effluent 
measurement and the control of radioactivity in 
foodstuffs. Price of the counter has been reduced 
from £625 to £575. 


UK Member on Panel for Nuclear Ship Liability 

Mr. R. A. Thompson, from the office of the 
Minister for Science, will represent the United 
Kingdom on the expert panel on the liability for 
nuclear ships. The panel discussions are organised 
by the IAEA in Vienna, and most maritime nations 
are represented. Mr. Thompson works in the atomic 
energy division of the Ministry of Science. 


Radiation Processing in Leather Curing 

It is possible to stop the harmful biological pro- 
cesses which occur in hides soon after flaying by means 
of massive radiation doses. So far, leather has been 
cured by drying or the application of salts, but 
studies of the British Leather Manufacturers’ Research 
Association and the UKAEA Isotope Research 
Division indicate that radiation processing using 
dosages of the order of 24 million rads could do 
the job equally well. The advantages of using gamma 
or X-rays are efficient biological inactivation, without 
appreciable temperature rise in the skin, to greater 
thicknesses than practicable with other processes. 
Radiation costs will be high and only a continuous 
process could justify the necessary capital investment. 


Two-Faced Reactor for Biological Research 


A special reactor will be built by the Argonne 
National Laboratory to investigate the biological 
effects of radiation on animals, in particular the 
differences between the effects of neutron and gamma 
irradiation, the way the two radiations are additive, 
and the differences in biological recovery rate after 
neutron and gamma-ray exposure. The reactor—to 
be called JANUS—was designed to extend the scale 
of available irradiation facilities in both the high 
and low dose rate directions. In thet two experimental 
rooms shown in Fig. | a dose rate of 100 rads per 
minute will be available in the smaller, and from 
0-1 to SO rads per week in the larger room. The 
reactor itself will be tank-type, water-moderated, 
using the same fuel elements as developed for the 
CP-5 heavy-water reactor at Argonne. Two features 
distinguish the biological reactor: the core is not 
centred in the reactor tank in order to provide a 
different neutron intensity on the two experimental 
faces; and a large amount of excess reactivity is 
provided in the core (with removable boron- 
aluminium poison strips to allow for burnup) in 
order to eliminate the interference of refuelling with 
experimental runs. With a weekly schedule of 
about 100 hours of operation at the rated power of 
200 kW, the core life will be of the order of three 
years. 

Radiation Facilities of Janus 


Usefulness of Janus, named after its two experi- 
mental faces, has been extended by the addition of 
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numerous refinements which enable introduction of 
controlled variables into the experimental schedule. 
A | in thick slab of uranium can be drawn across the. 
experimental faces like the curtain in a theatre. 
The uranium slab acts as a converter to produce a 
fast neutron flux in the experimental rooms from 
the slow flux coming from the reactor tank. The dose 
rate can be varied independently of reactor power 
by means of a three-section shielding shutter on both 
reactor faces. A separate 6in thick lead shield is 
provided against gamma radiation. When the 
shutters are closed, the radiation level in the experi- 
mental rooms is low enough for entry of personnel 
even during full power operation of the reactor. 
A 16 in square hole in the graphite reflector, and an 
aluminium attenuator tank which can be filled 
with boric acid are provided for special purposes. 
Some irradiation space is also available inside the 
reactor tank through a pneumatic “rabbit ’’ tube 
and will be used for the production of short Half- 
life radioisotopes, and a pit is provided in the low 


Fig. 1 Janus was de- 
signed for radio-biologi- 
cal research using a 
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which has been postponed indefinitely. (Atomic 
Review, 13 Nov., 59) Nohab and ASEA are now 
collaborating with a foreign manufacturer to build 
a light-water reactor of established design for a group 
of private companies in Sweden. 


117 MW Pulse Every Four Seconds 


Contracts have been let by the Argonne National 
Laboratory for the power supply equipment of the 
12-5 GeV zero-gradient proton synchrotron, under 
construction at Lemont, Illinois. The machine will 
perform one acceleration sequence every four seconds, 
and will require a 117 MW pulse of energy each time. 
The power supply will be similar to that used at 
CERN, consisting of a very large flywheel mass 
connected to an alternating current motor generator. 
A set of 144 mercury-arc rectifiers are interposed 
between the proton synchrotron’s 4,000 ton magnet 
and the power supply. Each acceleration pulse 
consists of an energy exchange between the kinetic 
storage in the flywheel and energy storage in the 








200 k W light-water mod- 
erated core. 
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Fig. 2. Model of the charge machine for the 
Swedish heating and power reactor R3/Adam. 


dose room to receive a gamma-ray source. Closed- 
circuit television will be installed in both rooms for 
supervision during experimental runs, and an 
elaborate system of interlocks will prevent access 
while the reactor is operating or the radiation shutters 
are open. 
Swedish Charge-Face Machinery 

A full-scale working model of the charge machine 
for Sweden’s R3/Adam reactor has been erected in 
the shops of Nohab and is undergoing development 
tests. Fig. 2 shows the machine connected to a 
model portion of the reactor, while the suspension 
mechanism and operating gear are at the top end. 
Nohab, a member of the Bofors Group of companies, 
in addition to making the charge face machinery for 
R3/Adam have designed in collaboration with ASEA 
the projected power reactor R4/Eve, construction of 








synchrontron’s magnetic field. The rotor speed will 
drop only | per cent during the energy transfer 
from a speed of 899 to 890 r.p.m. The mechanical 
and electrical losses will be some 25 per cent of the 
energy involved, and will be made up from the labora- 
tory’s sub-station, at present undergoing extensive 
modifications. The power equipment will be supplied 
by the Allis Chalmers Manufacturing Company. 


Spreading the Use of Radioisotopes 

Hospitals are at present the largest users of radio- 
active isotopes, and account for approximately 
60 per cent of the total output (Atomic Review, 
19 Feb. 60). The IAEA organised jointly with the 
World Health Organisation a symposium on the use 
of radioisotopes as tools in medical diagnosis. 
Proceedings of the symposium have now _ been 
published and the technique of radioisotope scanning 
in medicine can be expected to spread as a result. 
The papers are published in the language used by the 
author, with abstracts in the four official IAEA 
languages: English, French, Russian and Spanish. 
(Medical Radioisotope Scanning, IAEA, Vienna, 
1959. 266 pp., illustrated. HMSO, 24s.) 


Britain Largest Exporter of Radioisotopes 

During 1958 the United Kingdom exported about 
£390,000 worth of radioisotopes from the two 
production centres at Amersham and Harwell (Atomic 
Review, 19 Feb., °60). During the same year the 
corresponding value of radioisotopes exports from the 
United States was only about £60,000. But the total 
value of nuclear equipment exported from the United 
States, including complete reactors, components, 
fuel, accelerators and instruments, was £53 million. 


Code for Operating Research Reactors 

Research reactors are spreading fast, at present 
there are about 150 scattered over 25 countries, but 
no uniform code exists to ensure safe operation. 
The International Atomic Energy Agency has called 
a meeting of experts to discuss draft recommendations 
for the safe operation of research reactors and 
subcritical assemblies. The Uuited Kingdom is 
represented by D. W. Jefferson-Loveday of the 
UKAEA Health and Safety branch, who is chairman 
of the panel. 


Reactor Notes 

Failure to Collaborate: Negotiations between APC 
and GEC—Simon-Carves have not been a complete 
success and it now appears that after Dungeness the 
two companies will not continue to collaborate. 

Competition in India: Representatives of both the 
Soviet Union and the United States are in India 
negotiating contracts with the Indian Government 
for joint construction of nuclear plants. 

Ground Clearing by Nucleanor: Preparatory work 
is in progress in the Tobalina Valley in Burgos on 
the site of a nuclear power station proposed by 
Nucleanor SA, the Spanish nuclear consortium. 
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National Research Gouncil 
Canada 


Division of Building Research 


Scientific Research Opportunity 


The Division of Building Research, National Research 


Council has an opening for a 
CHEMIST or CHEMICAL ENGINEER 


to assume responsibility for cement and concrete research 

in the Division. The studies will embrace 

studies on the properties and use of concrete materials 
in well equipped laboratories located in Ottawa. 


research 


Applicants should hold a Master’s degree from a recognized 
university and have from 3 to 5 years’ experience in the cement 
or concrete field. 


Salary will depend on education and experience. Applica- 
tions and requests for further information should be addressed 
to: 


Employment Officer 
National Research Council 
Ottawa 2, Ontario 


Canada 
B 567 











PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 
GENERAL ASSISTANT ENGINEER 


is required in the POWER PLANT 
DESIGN BRANCH OF THE DESIGN 
ANDCONSTRUCTION DEPARTMENT 
AT HEADQUARTERS LONDON 
S.E.1. The Branch is responsible for the 
design of boiler turbo-generator and 
ancillary plant in conventional power 
stations and for the design of plant other 
than reactors and their ancillaries in 
nuclear power stations. It works in close 
Ollaboration with those responsible for 
the operation of the Board's power 
stations and with the Board’s Research 
and Development Department 

To enable the successful candidate 
become familiar with the activities of 
the Branch he will be employed initially 
on work connected with technical and 
economic problems of a general nature and 
will subsequently be required, either to 
continue with this work or to specialise 
in a particular field according to his 
aptitude and the availability of suitable 
openings 

Candidates should have a degree bl 
mechanical engineering and some indus 
trial experience. Previous experience of 
power station plant would be advantage 
ous but is not essential 

Salary within the range £1140-£1350 

a : 

Applications stating age, qualifications 
experience, present position and salary 
to the PERSONNEL OFFICER, 24/50 
HOLBORN, LONDON, E.C.1, by 28th 
March Envelopes should be marked 
“ Confidential Ref. ENG/75 


MINISTRY OF EDUCATION 
H.M. INSPECTOR OF SCHOOLS 


Non-contributory pensionable posts in England 
for men and women preferably under 45, with appro- 
priate professional qualifications. Teaching and 
practical experience desirable in any aspect of tech- 
nical education but especially in Architecture, 
Building, Engineering (Chemical, Mechanical, Elec- 
trical or Production) Mining, Catering, Women’s 
Technical Subjects, Physies, Art and Industrial 
Design, Commerce 

Men's starting salary (London), £1585-£2520 
Appointments may be made above the minimum. 
Higher posts filled by promotion, also some with 
£140 allowance 

Application form from the SECRETARY 
(INSPECTORS SECTION), MINISTRY OF EDU- 
CATION, CURZON STREET, W.1. Closing date, 
6th May B 574 


CITY OF OXFORD EDUCATION 


COMMITTEE 
COLLEGE OF TECHNOLOGY 
LECTURERS 
Applications are invited for the following 


vosts to commence in September, 1060 

SENIOR LECTURER IN MECHANICAI 
ENGINEERING to specialise in Thermodynamic 
in Diploma and H.N.C. courses and to take some 
responsibility for work in the Heat Engines Labora 
tory 4 good honours degree and industrial and 
teaching experience essential 

LECTURER IN MATHEMATICS for Mathe 
matics up to H.N.C. standard in National Uertificate 
and Diploma courses, Applicants should posses 
either a special degree in Mathematics or a good 
general degree including Pure and Applied Mathe- 
matics and have had teaching experience 

ASSISTANT LECTURER GRADE b IN 
WORKSHOP ENGINEERING to teach Calcula 
tions, Science, Drawing and Workshop Technology 
in Machine Shop Engineering courses A knowledge 
of Pattern Making and or Foundry work would be 
in) «advantage Applicants must hold HN 
Production or Full Tech. City and Guilds MUS.1} 
Certificates 

Salaries on Burnham Technical Seale, L« 
Senior Lecturer (Men) £1550 by £50 to £1750 per 

annum 
£1370 by £35 to 

annum 
£700 by £27 10%. to 

per annum 

Increments above the minimum of the scale may 
be allowed for approved industrial experience 

Further particulars and application forms (stamped 
addressed envelope) can be obtained from THE 
PRINCIPAL, COLLEGE OF TECHNOLOGY, 
HEADINGTON ROAD, OXFORD, to whom 
applications should be returned by April 6th, 1960 

B 590 


Lecturer (Men) £1550 per 


(rade “ B” (Men) £1150 





UNIVERSITY OF LONDON 


IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY 


LECTURER IN INDUSTRIAL 
ENGINEERING 


Applications are invited for the above post. Candi- 
dates should have a good Honours Degree, some 
professional and preferably also research experience 
in industrial engineering subjects, such as work 
study, plant layout, production and inventory 
control and application of operational research 
techniques. The successful applicant will be 
required to assist in teaching at undergraduate and 
post-graduate levels and in research. Salary in 
range £900 by £50 to £1350 (efficiency bar) by £75 
to £1650 per annum, plus £60 per annum London 
Allowance. Starting point dependent upon qualifi- 
cations and experience. F.5.S.1 benefits and 
Family Allowances. Applications should be sent 
to the HEAD OF THE MECHANICAL ENGI- 
NEERING DEPARTMENT, IMPERIAI 
COLLEGE OF SCIENCE AND TECHNOLOGY, 
LONDON, 8.W.7. 


B 555 
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CENTRAL ELECTRICITY 
GENERATING BOARD 











| RESEARCH AND DEVELOPMENT DEPARTMENT 





Research Laboratories, Leatherhead, Surrey. 


FLUID DYNAMICS SECTION 





ENGINEERS and PHYSICISTS are required for the newly formed 
FLUID DYNAMICS SECTION that will cover a wide range of problems, including 
the accurate measurement of large flows of liquid and gases in power stations; 
model investigations of the flow pattern near closely grouped cooling towers, 
detailed studies of the flow in tube banks of heat exchangers and in fuel element 
channels of nuclear reactors, the distribution of pulverised coal to the burners of 
power station boilers, etc., and there is ample scope for both fundamental and 
applied research 

Candidates for senior vacancies should have an honours degree and previous 
research experience in fluid dynamics: for the other vacancies applicants should 
have a degree, or equivalent, and some experience in a related field is desirable. 
Applications from recent graduates, and students who expect to graduate this year, 
will be welcomed 


Salaries on scales within the range £1,195 - £1,775 p.a. or £570 - £1,300 p.a., 
according to duties and responsibilities. There are good oportunities for 
promotion to higher grades. Where necessary, consideration may be given 
for financial assistance towards house purchase 


present position and salary, 


Applications, stating age, qualifications, experience, 
Envelopes 


to the Personnel Officer, 24/30, Holborn, London, E.C.1, by 28th March. 


should be marked ** Confidential Ref. ENG/72.”’ 
B.583 














SIMON-CARVES LTD.., 


engaged on development, design and construction of 
Nuclear Power Stations require for their Nuclear Power 


Division at ERITH, KENT: 
(a) MECHANICAL DESIGN ENGINEER 


Applicants must have design experience of air handling equipment 
for industrial applications and hold the A.M.I.H.V.E. or H.N.¢ 
Mech. Some knowledge of heat transfer an advantag« Age 
range 25 and over. The post relates to air handling problems of 
Nuclear Power Station Design. (Ref. YP.67 


(b) DEVELOPMENT ENGINEER 


Candidates must hold a first or second class hons. degree in 


Mechanical or Chemical Engineering or Physics. Post graduate 
research or development work in the heat transfer fluid flow field 
is essential. Age range 25 and over. The post relates to experi- 
mental and theoretical heat transfer work on steem raising and 
other ancillary plant in Nuclear Power Stations Ref. YP.68 


(c) DEVELOPMENT ENGINEER 


Applicants must hold a first or second class hons. degree in 
Mechanical or Chemical Engineering or Physics Some post 
graduate laboratory or works experience is desirable but not essential. 
Age range 21 and over rhis post relates primarily to heat transfer 
experimental work on features of steam raising and other plant 
ancillary to Nuclear Power Stations Ref. YP.69 


(d) EXPERIMENTAL ASSISTANT 


Candidates must hold a G.C.E. “‘O”’ level in Maths. and Physics 
or an O.N.C. Mech., Eng., or Phys. Operation of experimental 
industrial equipment in an engineering laboratory or similar experi- 
ence is essential. Age range 23 and over The post relates to 
heat transfer experimental work on steam riasing and other plant 
for Nuclear Power Stations Ref. YP.70. 


These positions are permanent, pensionable, and offer considerable 
scope for good men. Starting salary in accordance with experience, 
qualifications and age. Five-day week. Three weeks’ annual holiday 
Send brief relevant details to 


Staff and Training Division, 
SIMON-CARVES LTD., Cheadle Heath, Stockport, Cheshire, 


quoting the appropriate reference number. 
B 582 











AIR MINISTRY 


AIK MINISTRY Works Designs Branch requires in 


LONDON—STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for _ reinforced 
concrete or structural steelwork of all types 


Applicants must have adequate training and several 
years’ experience. Some site experience and posses- 
sion of recognised technical qualification an advan- 
tage. Financial assistance and time off may be 
allowed for recognised courses of study. Promotion 
and pension prospects Five-day week with 
18 working days leave per year initially 

Salary for Grade III ranges from £650 (at age 25) 
to £900 p.a. Commencing salary dependent on age, 
qualifications and experience. Also vacancies in 
higher grade for suitably qualified candidates on 
range from £395 to £1055 p.a. Applicants, who 
miust be natural born British subjects, should write 
to AIR MINISTRY, W.C.1., LACON HOUSE, 
THEOBALDS ROAD, LONDON, W.C.1, or to 
any Employment Exchange (quoting Order No 
Kings Cross 3745) giving age, details of training, 
qualifications, full particulars of former posts held 
and copies of any testimonials. Candidates selected 
will normally be interviewed in London and certain 
expenses reimbursed G 842 


UNIVERSITY OF LONDON 


Applications are invited for IMPERIAL CHEMI- 
CAL INDUSTRIES RESEARCH FELLOWSHIPS 
in Biochemistry, Chemistry, Chemotherapy, Engi- 
neering, Metallurgy, Pharmacology or Physics. 
The Fellowships will be within the range of £800- 
£1000 per annum and will normady be tenable from 
1 October, 1960, for three years. Family allowance 
and F.8.8.U. Detailed regulations and application 
forms may be obtained from the ACADEMIC 
REGISTRAR, UNIVERSITY OF LONDON 
SENATE HOUSE, W.C.1. Applications must be 
received not later than 30th April, 1960 
UNIVERSITY OF LONDON: Applications are 
invited for a TURNER & NEWALL RESEARCH 
FELLOWSHIP in Engineering, Inorganic Chemistry 
or Physics. The Fellowship will be within the 
range of £800-£1000 per annum and will normally 
be tenable from Ist October, 1960, for three years. 
Family Allowance and F.8S.8.U. Detailed regulations 
and application forms may be obtained from the 
ACADEMIC REGISTRAR, UNIVERSITY OF 
LONDON, SENATE HOUSE, W.C.1. Applications 
must be received not later than 30th April, 1960. 

G 843 


SUNDERLAND EDUCATION AUTHORITY 
SUNDERLAND TECHNICAL COLLEGE 


Applications are invited for the following posts 
(a) SENIOR LECTURER IN) MECHANICAI 
ENGINEERING 
(b) LECTURER IN 

NEERING 


MECHANICAI ENGI 


Candidates must have a degree in Mechanical 
Engineering, together with suitable industrial 
experience, preferably in Production Engineering for 
the Senior Lecturer’s post 

Salaries: Burnham Technical Scales 


£1550 by £50 to £1750 
£1370 by £35 to £1550 
Particulars from the Registrar, the Technical 
College, Sunderland, Co. Durham 
Applications should reach the undersigned within 
fourteen days 
Canvassing 


Senior Lecturet 
Lecturer 


disqualifies 
W. THOMPSON 
DIRECTOR OF EDUCATION 
EDUCATION OFFICES 
15, JOHN STREET 
SUNDERLAND 
CO. DURHAM B57 


LONDON COUNTY COUNCIL 


Applications invited for posts of TEACHERS of 
engineering subjects, full or part-time. Qualifications 
needed (i) Higher National Diploma with at least 


two years’ industrial experience or (ii) Higher 
National Certificate or an appropriate Full Techno 
logical Certificate of City and Guilds of London 
Institute with at least five years’ industrial experi 
ence. Burnham Seale salary (London allowance) 


Application forms obtainable from and returnable to 
EDUCATION OFFICER (TS.4), COUNTY HALL 
LONDON, 8.E.1 (s.a.¢. fullseap). (466) B 564 


SOUTHERN RHODESIA GOVERNMENT 


VACANCY: INSPECTOR OF MACHINERY 
invited from suitably qualified 
persons under the age of 42 for a post of INSPECTOR 
OF MACHINERY in the Factories and Works 
Inspectorate of the Southern Khodesia Government 
Department of Labour. The posts are graded on 
the Scientific and Technical Officers Grade Ill 
with salary scale of £1280 by £52 10s. Od. to £1700 p.a 

Applicants must be qualified engineers in posses- 
sion of an approved certificate in mechanical or 
electrical engineering or the Ministry of Transport 
First Class Marine Engineers’ Certificate and must 
have had good all round experience. The duties will 
include the inspection of all classes of boilers, eleva- 
tors and general machinery and previous experience 
in inspection work of this kind, particularly the 
inspection and testing of boilers, will be a recom- 
mendation 


Applications are 


Application forms and further details from 
SECRETARY (R), RHODESIA HOUSE, 429 
STRAND, LONDON, W.C.2. CLOSING DATE, 

B 568 


MARCH 31st 





{Supplement] 18 March 1960 ENGINEERING 


AIR MINISTRY 


AIK MINISTRY require ASSISTANT MECH- 
ANICAL AND ELECTRICAL ENGINEERS for 
design, construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary: 
£805 at 25 to £10905 at 34 or over, thereafter rising 
to max. £1260 with increase for London and slight 
decrease for country districts. Appointments non- 
pensionable but long term. Promotion prospects. 
Five-day week with 4 weeks 2 days leave a year 
initially Special allowance in addition to salary 
during overseas service Quals. and experience 

(i) (a) University degree or equiv. diploma in 
electrical and/or mechanical engineering with at 
least 2 years apprenticeship; or (6) Graduate or 
corporate member of L.E.E. with at least 3 years 
apprenticeship: or (¢) Graduate or corporate member 
of I.Mech.E. appreciable electrical engineering 
experience with at least 3 years apprenticeship; and 

(ii) Have been employed for minimum of 2 years 
with well established engineering concern and gained 
wide experience in both electrical and mechanical 
engineering practice. 

Applicants must be natural born British subjects 
between ages of 25 and 45. 


Forms from MINISTRY OF 





LABOUR, TECH- 


NICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, quoting 
D.158/OA B 531 


GOVERNMENT OF MAURITIUS 


INSPECTOR AND TRADE TES'1 
ING OFFICER (male, aged 30 to 45) required, to 
be responsible to Labour Commissioner and to 
perform duties assigned by Commissioner. Duties 
to include administration of Factories and Appren- 
tices Ordinances and responsibility of a trade testing 
scheme. Candidates must possess Corporate Mem- 
bership of Institution of Mechanical Engineers or 
Graduateship of Institution or Engineering degree 
or diploma recognised as granting exemption from 
Associate Membership examination of the Institution 
and at least two years’ training in industrial mechani- 
eal engineering workshops or corporate membership 
or graduateship of Institution of Engineering 
Australia. In the case of candidate possessing 
latter qualification he must have had at least two 
A working knowledge 


FACTORY 


years practical experience 

of French would be an advantage. Post on contract 
(resettlement grant terms). Salary scale, £1080- 
£1665 p.a. Quarters available at low rental. Tour 
of service 3 years. Low income tax.—Further 


particulars and application forms from DIRECTOR 


OF RECRUITMENT, COLONIAL OFFICE, 
LONDON S.-i, quoting BC D.132/52/04/05 
Candidates should state their full names when applying 

B 565 





WEST RIDING COUNTY COUNCIL 


KEIGHLEY TECHNICAL COLLEGE AND 
SCHOOL OF ART 


HEAD OF DEPARTMENT OF 
ENGINEERING 


Applications are invited for the POST OF HEAD 
OF DE PARTMENT OF ENGINEERING, to com- 
Salary Grade III 


mence on Ist September, 1960 
Head of Department, £1800 by £50 to £1950 pet 
annul 

Candidates should be Graduates who have had 
Teaching and Industrial experience and who have 
enthusiasm for continuing the development of the 


Tools which has been a feature of 


work on Machine 
the Department 
Details from THE BOROUGH EDUCATION 
OFFICER, TOWN HALL SQUARE, KEIGHLEY 
B 593 


MINISTRY OF AVIATION 


MINISTRY OF AVIATION requires in London 
two CHEMISTS, PHYSICISTS or ENGINEERS 
to assist senior officers on safety matters connected 
with ionising radiation hazards and to inspect 
establishments. Considerable travelling involved 
Qualifications: Hons. degree in Chemistry, Chemical 
Engineering, Physies, A.R.14 4.M.I.Chem.E 

L.P.,. or equivalent, or have served recognised 
engineering apprenticeship and A.M.I.Mech.E., 
A.M.1.E.E., or A.M.LCLE. Knowledge of radioactive 
materials, apparatus and appropriate safety devices 
required. Selected candidates will undergo period 
of training £805 (age 25)-£1260. Oppor 
tunities for establishment. Forms from MINISTRY 
OF LABOUR, TECHNICAL AND SCLENTIFIE 








Salary 


REGISTER (K), 26, KING STREET, LONDON 
S.W.1, quoting reference F.154/0A Closing date 
sth April, 1960 B595 


SCIENTIFIC OFFICER 


SCOTTISH HOME DEPARTMENT, MARINE 
LABORATORY, ABERDEEN SCLENTIFI 
OFFICER. Unpensionable post (male) for scientist 
interested in the fishing industry, to join a team 
studying fishing gear and its modifications to increase 
fishing efficiency. Work will include investigation 
of the uses of natural and synthetic fibres. Post 
involves sea duty. First or second class honours 
degree in engineering or physics or equivalent 
required. Age 21-28 on January 1, 1960. Salary 
seale £635-£1120, starting above minimum in some 
cases. Opportunities to gain pensionable post 
Particulars and application form from ESTAB- 
LISHMENT OFFICER, SCOTTISH HOME 
DEPARTMENT, ROOM 364, ST. ANDREW'S 
HOUSE, EDINBURGH, 1 Applications to be 
returned by 9th April, 1960 B 596 
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APPOINTMENTS OPEN 


DRAUGHTSMAN 


Applications are invited for the above post, which 
located in Birmingham 


The work is interesting and varied and is mainly 
in connection with the design of industrial heating 
equipment. A knowledge of combustion technique 
and the use of refractories would, therefore, be an 
advantage. 


Candidates should possess the Ordinary National 
Certificate in Mechanical Engineering as a minimum 
qualification. 


The salary for the appointment, which is pension- 
able and subject to medical examination, will be 
within the range of £733-£353 per annum 


Applications, stating age, qualifications and 
experience, together with the names of two referees, 
should be addressed to the INDUSTRIAL 
RELATIONS OFFICER, WEST MIDLANDS GAS 
BOARD, 6, AUGUSTUS ROAD, EDGBASTON, 
BIRMINGHAM, 15 G 848 


SENIOR DESIGNERS 
AND 
DETAILERS 


BRIAN COLQUHOUN AND PARTNERS require 
immediately in their London and Manchester offices, 
SENIOR DESIGNERS AND DETAILERS of 
reinforced and pre-stressed concrete structures 
Three years’ minimum experience in this type of 
work essential. Salary, £900-£1200 p.a. Holidays 
and usual benefits Apply BRIAN COLQUHOUN 
& PARTNERS, Is UPPER GROSVENORSTREET, 
LONDON, W.1, or TELEPHONE MR. LANCE 
MAYFAIR 9636 3576 


ASSISTANT SITE ENGINEER 


A young ASSISTANT SITE ENGINEER is 
required by engineering firm specialising in the 
design and erection of high pressure steam raising 
plant. Preferable age would be between 25 and 30 
Commencing salary would depend on qualifications 
and experience and there are good prospects for 
advancement An out-working allowance is paid 
when working on site Applicants should forward 
full details of their education and previous employ- 
ment to BOX B 545, Offices of ENGINEERING 


TECHNICAL SALES ENGINEERS 


TECHNICAL SALES ENGINEERS required for 
estimating and contract work in London office 
H.N.C. or equivalent desirable with commercial 
experience in electric motor and/or centrifugal 
pump plant sales Apply in writing to THI 
HARLAND ENGINEERING COMPANY LTD 
20 PARK STREET, LONDON, W.1 B 580 
ENGINEER 
Fully qualified ENGINEER to be directly responsible 


medium-sized firm of 


to the Partners required by 
Consulting Engineers in Westminster Should have 
had varied civil and structural engineering experience 


ind railway works. Age 35-45 


of ENGINEERING 


including read, bridge 
BOX B 577, Offices 


DRAUGHTSMAN 


DRAUGHTSMAN, SENIOR 
producing Pressure Vessels and similar 


for progressive firm 
equipment 


for Chemical and Petroleum Industries »-day 
week. Canteen and Recreational facilities. Excellent 
conditions. Staff Superannuation Scheme (rood 


salary to a fully experienced candidate.—TOW LER 
& SON, RIVERBANK WORKS, SUGAR HOUSE 
LANE, STRATFORD, E.15 Telephone number 
MAR viand 3214 B 600 


DESIGN ENGINEER 


DESIGN ENGINEER required for proposal work 
on Water-Tube Boiler Plant. Several years’ experi- 
ence on design work in this fleld is essential and 
minimum qualifications are an engineering degree 
and/or A.M.I.Mech.E. The work is interesting 
and varied and covers a wide field of heat-transfer 
application. Salary according to experience. Con- 
tributory Pension Fund. Staff dining room 
(in writing) age and experience.—STAFF MANA- 
GER, FOSTER WHEELER LTD., 3 IXWORTH 
PLACE, LONDON, 8.W.3 B 588 


POWER ENGINEER 


THE BOWATER PAPER CORPORATION LTD., 
ENGINEERING DIVISION, require the services 
of a qualified POWER ENGINEER for technical 
duties in connection with Industrial Power Plant. 
The applicant should have practical experience in 
the operation of modern Boiler House and Turbine 
House equipment and the maintenance of High 
Pressure Plant. He should also be familiar with the 
calculations necessary for thermal cycle comparisons 
in connection with new projects. The qualifications 
required are Graduate or Corporate membership of 
the Institution of Mechanical Engineers or the 
Higher National Certificate in Engineering 
Applications giving full details of qualifications, 
previous experience and salary required should be 
THE CHIEF ENGINEER, THE 
PAPER CORPORATION LIMITED, 
DIVISION NORTHFLEET, 


B 508 


addressed to 
BOWATER 
ENGINEERING 
KENT 


PLANT ENGINEER 


A PLANT ENGINEER is required to take complete 
charge of maintenance and installation of all equip- 
ment in modern mechanised Foundry. The Foundry 
consists principally of four reasonably large mechan- 
ised systems and these are already in charge of good 
Maintenance Foremen 

rhe successful applicant will be a qualified man 
able to supervise the maintenance force, concentrat- 
ing on preventative maintenance 

He should preferably be familiar with mechanised 
Foundry equipment although this is not essential 
if a good engineering background is there 

Salary envisaged: £1800 per annum with good 
Pension Scheme Housing available.--BOX B 563 
Offices of ENGINEERING 


DRAUGHTSMAN 


MECHANICAL AND CIVIL ENGINEERING 
DRAUGHTSMAN required for a Drawing Office 
engaged on all types of work connected with Mining, 
Quarrying, Hydraulics and Industrial Building 
Construction. A Superannuation Scheme is in 
»peration 

Applications stating qualifications, experience and 
salary required should be made to THE CHIEF 
ENGINEER ENGLISH CLAYS LOVERING 
POCHIN & CO., LTD., 14, HIGH CROSS STREET, 
ST. AUSTELL, CORNWALI B 573 


ENGINEERING DRAUGHTSMEN AND 
ENGINEERS 

ALL GRADES OF ENGINEERING DRAUGHTS- 

MEN AND ENGINEERS required immediately 


High starting salary.—Please Phone AMB 8189. 
B 424 


SENIOR 
DRAUGHTSMEN 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work on 


large chemical plant installations. Experience in 
this type of work is desirable but not essential and 
ipplicants with general mechanical engineering 


The posts 


experience will be favourably considered 
with 


offer opportunities and salaries consistent 
experience and ability Modern offices situated in 
the London E.C.4 area. Five-day week and super- 


which will be 
giving details of 
quoting 

HI 


scheme Applications, 
strictest confidence 
experience and 


annuation 
treated in the 
age, qualifications and 
ref. LOL 


1/20, should be addressed to 17 > 
GROUP PERSONNEL MANAGER, LAPORTE 
INDUSTRIES LIMITED, HANOVER HOUSE 


14, HANOVER SQUARE, LONDON, Wil. B572 


JUNIOR 
DRAUGHTSMEN 


JUNIOR MECHANICAL DRAUGHTSMEN, having 
completed National Service, required for work on 
large chemical plant installations. A.E.S.D. minimum 
rates or above Five-day week and superannuation 
cheme Replies giving details of age, qualifica- 
tions and experience and quoting ref. LOL/E1/19 


should be addressed to: DRAWING OFFICE 
SUPERINTENDENT, LAPORTE CHEMICALS 
LIMITED, OYEZ HOUSE, FETTER LANE, 
LONDON, E.C.4 B 571 





TECHNICAL WRITER 
4 Public Relations Company requires a 
TECHNICAL WRITER familiar with the 
electrical and electronics industry. Back- 
ground of Electronic Computers an advan- 


tage. This is a responsible position offering 
broad scope for advancement. Salary 
according to age and experience.—-BOX 


B 594, Offices of ENGINERRING. 
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WORCESTERSHIRE COUNTY COUNCIL 
COUNTY SURVEYOR’S DEPARTMENT 
RESIDENT ENGINEERS ETC. 


connection with 


primarily in 
Motorway 


Bristol- Birmingham 


following 
28-miles 


appointments, 
length of the 


invited tor the 


Applications are 
work on a 


supervision of contract 
including 63 bridges 


(a) CHIEF PROJECT ENGINEER. Scale F (£1790-£2085) 
(6) SENIOR RESIDENT ENGINEERS. 


(c) SENIOR ASSISTANT PROJECT ENGINEER 


Measurements, Claims). Seale Bb (£1310-£1485) 


(d) (i) SECTION ENGINEERS. 
(ii) SECTION ENGINEERS. 


(e) RESIDENT ENGINEERS (Measurements and Claims) 


(f) (i) ASSISTANT SECTION ENGINEERS. A/’T. V (£1220-£1375) 
(ii) ASSISTANT SECTION ENGINEERS. APT. IV (£1065-£12 
(ill) ASSISTANT SECTION ENGINEERS. Al’T. [II (£880-£1065) 


(g) (i) ASSISTANT RESIDENT ENGINEER (site Soils Laboratory) APT. IN 
(£1065-£1220) 
(ii) ASSISTANT RESIDENT ENGINEER (site Soils 
(£880-£1065) 
(h) GRADUATE ASSISTANTS. <Al’l 
(j) LABORATORY TECHNICIANS. Mix: 
(i) DRAUGHTSMEN. Misc. Vi (£715-£775) 
(1) CLERKS OF WORKS. 
(m) INSPECTORS. 


Seale © (£1385-£1620) 


(Land, Accommodation Works, 
Seale B (£1310-£1485) 
Seale A (£1215-£1390) 


Seale A (£1215-£13900) 





0) 





Laboratory) APT. Ill 


1 (£610-£765) 
Vi (£715-£775) 


£1000 per annum 


£750 per annum 


The appointments are superannuable, and for a period of approximately two years 
Conditions of Service are those of the appropriate National Joint Council, “ Essential user 
scales of car allowances and subsistence allowances at “ outside officer’ rates will be payable 
for most of the engineering appointments. Certain site allowances will also be payable for 
weekend inspections. The County Council will consider the payment of a proportion of furniture 
removal expenses, and may be able to offer temporary housing accommodation in a few instances 

Candidates for the engineering posts must have had suitable road or bridge design and con 
struction experience, and qualifications proper to the appointment sought 

Graduate Assistants must possess an appropriate Degree, but applications from men now 
in their final University year would be considered 

Laboratory Technicians should have had appropriate 
and testing of soils and road materials 

Draughtsmen should be experienced in road and bridge work detailing and should preferably 
be conversant with the use of surveying instruments 

Clerks of Works and Inspectors must have had previou 
i ontracts 


practical experience in the sampling 


experience in these respective 
positions on large-scale road or bridge ¢ 


Previous Local Government experience is not essential for any of the posts 


Applications should be submitted AS SOON AS POSSIBLE to the COUNTY SURVEYOR, 
COUNTY BUILDINGS, WORCESTER, in the following form: Appointment and Grade 


Grade and Salary 


sought; Name; Age; Theoretical Qualifications; Present Appointment, 
Previous Appoimrtments and Experience; Whether Car-owning; When Available; Particulars 
of two Referees (X.24) B 520 














PLANNERS/RATEFIXERS AND 
ESTIMATORS 
FOR SOUTH AFRICA 


Leading Heavy Engineering Works in South Africa requires 
PLANNERS/RATEFIXERS AND ESTIMATORS. 
Applicants must have served a fully recognised apprenticeship as 
Fitters and Turners and must have thorough experience of this type of work. 
Minimum inclusive salary £1150 per annum, but salary will be paid 


according to qualifications and experience. Good prospects for the 
right persons. 
Housing available. Pension and Medical benefit funds. Facilities 


exist for advancing travelling expenses to South Africa on contract basis. 
Write, stating age, qualifications, present salary, previous experience 
ind marital status, to 
BOX 102, 
cio WALTER SKINNER, LTD., 
20, COPTHALL AVENUE, 
LONDON, E.C.2 B517 














Development Engineer 


required for a substantial and to deal with specifie technical problems 


and will be required to suggest and study 


aged 30/40 


concern in the heavy 


the North of 


rapidly growing 


fleid new developments and practices 


chemical located in 


England This is a responsible position for whieh 
a commensurate salary will be paid 


A good Engineering degree is essential, 
A sound non-contributory Life Assur 


together with experience in experimental 
and development work in medium engi- 
neering associated with chemical plants 
A good knowledge of handling of corrosive 
liquids and gases and thermodynamics is 
unable to satisfy 


ance and Pension Scheme is in operation 
Bonus 
married men 


Scheme. Housing assistance to 


5-day week 


Applications giving full details, i.e. age, 
education and experience, should be 
addressed to Box G. 851i, Offices of 
Engineering. 


also required. Those 
these requirements need not apply 


The successful candidate will be expected 
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| RESEARCH AND DEVELOPMENT DEPARTMENT 








Research Laboratories, Leatherhead, Surrey. 


FLUID DYNAMICS SECTION 





ENGINEERS and PHYSICISTS are required for the newly formed 
FLUID DYNAMICS SECTION that will cover a wide range of problems, including 
the accurate measurement of large flows of liquid and gases in power stations; 
model investigations of the flow pattern near closely grouped cooling towers, 
detailed studies of the flow in tube banks of heat exchangers and in fuel element 
channels of nuclear reactors, the distribution of pulverised coal to the burners of 
power station boilers, etc.. and there is ample scope for both fundamental and 
applied research 


Candidates for senior vacancies should have an honours degree and previous 
research experience in fluid dynamics; for the other vacancies applicants should 
have a degree, or equivalent, and some experience in a related field is desirable. 
Applications from recent graduates, and students who expect to graduate this year, 
will be welcomed 


Salaries on scales within the range £1,195 - £1,775 p.a. or £570 - £1,300 p.a., 
according to duties and responsibilities. There are good oportunities for 
promotion to higher grades. Where necessary, consideration may be given 
for financial assistance towards house purchase 


Applications, stating age, qualifications, experience, present position and salary, 
to the Personnel Officer, 24/30, Holborn, London, E.C.1, by 28th March. Envelopes 


should be marked *‘ Confidential Ref. ENG/72.”’ 
B.583 














SIMON-CARVES LTD.. 


engaged on development, design and construction of 
Nuclear Power Stations require for their Nuclear Power 
Division at ERITH, KENT: 


(a) MECHANICAL DESIGN ENGINEER 


Applicants must have design experience of air handling equipment 
for industrial applications and hold the A.M.1.H.V.E. or H.N.C. 
Mech Some knowledge of heat transfer an advantage Age 
range 25 and over The post relates to air handling problems of 
Nuclear Power Station Design Ret. YP.67. 


(b) DEVELOPMENT ENGINEER 


Candidates must hold a first or second class hons. degree in 
Mechanical or Chemical Engineering or Physics. Post graduate 
research or development work in the heat transfer fluid flow field 
is essential. Age range 25 and over. The post relates to experi- 
mental and theoretical heat transfer work on stezm raising and 
other ancillary plant in Nuclear Power Stations Ref. YP.68 


(c) DEVELOPMENT ENGINEER 


Applicants must hold a first or second class hons. degree in 
Mechanical or Chemical Engineering or Physics. Some post 
graduate laboratory or works experience is desirable but not essential. 
Age range 21 and over This post relates primarily to heat transfer 
experimental work on features of steam raising and other plant 
ancillary to Nuclear Power Stations Ref. YP.69 


(d) EXPERIMENTAL ASSISTANT 


Candidates must hold a G.C.E. “*O”’ level in Maths. and Physics 
or an O.N.C. Mech., Eng., or Phys. Operation of experimental 
industrial equipment in an engineering laboratory or similar experi- 
ence is essential. Age range 23 and over. The post relates to 
heat transfer experimental work on steam riasing and other plant 
for Nuclear Power Stations. (Ref. YP.70. 


These positions are permanent, pensionable, and offer considerable 
scope for good men. Starting salary in accordance with experience, 
qualifications and age. Five-day week. Three weeks’ annual holiday 
Send brief relevant details to 


Staff and Training Division, 
SIMON-CARVES LTD., Cheadle Heath, Stockport, Cheshire, 


quoting the appropriate reference number. 
B 582 











AIR MINISTRY 


AIK MINISTRY Works Designs Branch requires in 
LONDON—STRUCTURAL ENGINEERING 
DESIGNER DRAUGHTSMEN for reinforced 
concrete or structural steelwork of all types 
Applicants must have adequate training and several 
years’ experience. Some site experience and posses- 
sion of recognised technical qualification an advan- 
tage. Financial assistance and time off may be 
allowed for recognised courses of study Promotion 
and pension prospects. Five-day week with 
18 working days leave per year initially 

Salary for Grade IL] ranges from £650 (at age 25) 
to £900 pa. Commencing salary dependent on age, 
qualifications and experience Also vacancies in 
higher grade for suitably qualified candidates on 
range from £395 to £1055 p.a. Applicants, who 
must be natural born British subjects, should write 
to AIR MINISTRY, W.C.1., LACON HOUSE, 
THEOBALDS ROAD, LONDON, W.C.1, or to 
any Employment Exchange (quoting Order No 
Kings Cross 2745) giving age, details of training 
qualifications, full particulars of former posts held 
and copies of any testimonials. Candidates selected 
will normally be interviewed in London and certain 
expenses reimbursed. G 842 


UNIVERSITY OF LONDON 


Applications are invited for IMPERIAL CHEMI- 
CAL INDUSTRIES RESEARCH FELLOWSHIPS 
in Biochemistry, Chemistry, Chemotherapy, Engi- 
neering, Metallurgy, Pharmacology or Physics 
The Fellowships will be within the range of £800- 
£1000 per annum and will normady be tenable from 
1 October, 1960, for three years. Family allowance 
and F.8.8.U. Detailed regulations and application 
forms may be obtained from the ACADEMIC 
REGISTRAR, UNIVERSITY OF LONDON 
SENATE HOUSE, W.C.1. Applications must be 
received not later than 30th April, 1960 
UNIVERSITY OF LONDON: Applications are 
invited for a TURNER & NEWALL RESEARCH 
FELLOWSHIP in Engineering, Inorganic Chemistry 
or Physics. The Fellowship will be within the 
range of £800-£1000 per annum and will normally 
be tenable from Ist October, 1960, for three years. 
Family Allowance and F.S8.8.U. Detailed regulations 
and application forms may be obtained from the 
ACADEMIC REGISTRAR, UNIVERSITY OF 
LONDON, SENATE HOUSE, W.C.1. Applications 
must be received not later than 30th April, 1960. 

G 845 








SUNDERLAND EDUCATION AUTHORITY 
SUNDERLAND TECHNICAL COLLEGE 


Applications are invited for the following posts 
(a) SENIOR LECTURER IN MECHANICAI 
ENGINEERING 
(6) LECTURER LN 
NEERING 
Candidates must have a degree in Mechanical 
Engineering, together with industrial 
experience, preferably in Production 
the Senior Lecturer’s post 
Salaries: Burnham Technical Scales 


MECHANICAI ENGI 


suitable 





Ingineering for 


Senior Lecturer £1550 by £50 to £1750 
Lecturer £1370 by £35 to £1550 
Particulars from the Registrar, the Technical 


College, Sunderland, Co. Durham 
Applications should reach the undersigned withit 
fourteen days 
Canvassing disqualifies 
THOMPSON 
DIRECTOR OF EDUCATION 
EDUCATION OFFICES 
15, JOHN STREET, 
SUNDERLAND 
CO. DURHAM 


LONDON COUNTY COUNCIL 


Applications invited for posts of TEACHERS of 
engineering subjects, full or part-time. Qualifications 
needed (i) Higher National Diploma with at least 
two years’ industrial experience or (ii) Higher 
National Certificate or an appropriate Full Techno- 
logical Certificate of City and Guilds of London 
Institute with at least five years’ industrial experi 
ence, Burnham Seale salary (London allowance) 
Application forms obtainable from and returnable t« 
EDUCATION OFFICER (TS.4), COUNTY HALL 
LONDON, 3.E.1 (sae. fullseap). (466) B 564 


SOUTHERN RHODESIA GOVERNMENT 
VACANCY: INSPECTOR OF MACHINERY 


Applications are invited from suitably qualified 
persons under the age of 42 for a post of INSPECTOR 
OF MACHINERY in the Factories and Works 
Inspectorate of the Southern Rhodesia Government 
Department of Labour. The posts are graded on 
the Scientific and Technical Officers Grade Ill 
with salary scale of £1280 by £52 10s. 0d. to £1700 p.a 

Applicants must be qualified engineers in posses- 
sion of an approved certificate in mechanical or 
electrical engineering or the Ministry of Transport 
First Class Marine Engineers’ Certificate and must 
have had good all round experience. The duties will 
include the inspection of all classes of boilers, eleva- 
tors and general machinery and previous experience 
in inspection work of this kind, particularly the 
inspection and testing of boilers, will be a recom- 
mendation 


Application forms and further details from 
SECRETARY (R), RHODESIA HOUSE, 429 
STRAND. LONDON, W.C.2. CLOSING DATE, 
MARCH 31st B 568 
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AIR MINISTRY 


AIR MINISTRY require ASSISTANT MECH 
ANICAL AND ELECTRICAL ENGINEERS for 
design, construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary: 
£805 at 25 to £1095 at 34 or over, thereafter rising 
to max. £1260 with increase for London and slight 
decrease for country districts. Appointments non- 
pensionable but long term. Promotion prospects. 
Five-day week with 4 weeks 2 days leave a year 
initially Special allowance in addition to salary 
during overseas service. Quals. and experience 

(i) (a) University degree or equiv. diploma in 
electrical and/or mechanical engineering with at 
least 2 years apprenticeship; or (6) Graduate or 
corporate member of 1.E.E. with at least 3 years 
apprenticeship: or (c) Graduate or corporate member 
of I.Mech.E. appreciable electrical engineering 
experience with at least 3 years apprenticeship; and 

(ii) Have been employed for minimum of 2 years 
with well established engineering concern and gained 
wide experience in both electrical and mechanical 
engineering practice. 

Applicants must be natural born British subjects 
between ages of 25 and 45 

Forms from MINISTRY OF LABOUR, TECH- 
NICAL AND SCIENTIFIC REGISTER (Kk), 
26, KING STREET, LONDON, 38.W.1, quoting 
D.158/OA B 531 


GOVERNMENT OF MAURITIUS 


FACTORY INSPECTOR AND TRADE TES1 

NG OFFICER (male, aged 30 to 45) required, to 
be responsible to Labour Commissioner and to 
perform duties assigned by Commissioner Duties 
to include administration of Factories and Appren- 
tices Ordinances and responsibility of a trade testing 
scheme, Candidates must possess Corporate Mem- 
bership of Institution of Mechanical Engineers or 
Graduateship of Institution or Engineering degree 
w diploma recognised as granting exemption from 
Associate Membership examination of the Institution 
and at least two years’ training in industrial mechani- 
cal engineering workshops or corporate membership 
or graduateship of Institution of Engineering, 
Australia In the case of candidate possessing 
latter qualification he must have had at least two 
years’ practical experience A working knowledge 
of French would be an advantage. Post on contract 
(resettlement grant terms). Salary scale, £10580- 
£1665 p.a. Quarters available at low rental. Tour 
f service 3 years. Low income tax.—Further 
particulars and application forms from DIRECTOR 
OF RECRUITMENT COLONTAL OFFICE, 
LONDON SW. quoting BC D.132/52/04/05 
Candidates should state their full names when applying 











WEST RIDING COUNTY COUNCIL 


KEIGHLEY TECHNICAL COLLEGE AND 
SCHOOL OF ART 


HEAD OF DEPARTMENT OF 


ENGINEERING 
Applications are invited for the POST OF HEAD 
OF DEPARTMENT OF ENGINEERING, to com 


mence on Ist September, 1960. Salary Grade II] 
Head of Department, £1800 by £50 to £1950 per 
annum 

Candidates should be Graduates who have had 
leaching and Industrial experience and who have 
enthusiasm for continuing the development of the 
work on Machine Tools which has been a feature ot 
the Department 

Details from THE BOROUGH EDUCATION 
OFFICER, TOWN HALL SQUARE, KEIGHLEY 


B 593 


MINISTRY OF AVIATION 


AVIATION requires in London 
PHYSICISTS or ENGINEERS 


MINISTRY OF 
two CHEMISTS 


to assist senior officers on safety matters connected 
with ionising radiation hazards and to inspect 
establishments. Considerable travelling involved 


Qualifications: Hons. degree in Chemistry, Chemical 
Engineering Physics A.R.LA 4.M.1.Chem.! 

A.1.P., or equivalent, or have served recognised 
engineering apprenticeship and A.M.I.Mech.E., 
A.M.L.E.E., or AM.LC.E. Knowledge of radioactive 
materials, apparatus and appropriate safety devices 
required. Selected candidates will undergo period 
of training Salary £805 (age 25)-£1260. Oppor 
tunities for establishment. Forms from MINISTRY 
OF LABOUR, TECHNICAL AND SCLENTIFIC 
REGISTER (kK 26, KING STREET, LONDON 





S.W.1. quoting reference F.154/0A Closing date 
Sth April, 1960 BOS 
SCIENTIFIC OFFICER 
SCOTTISH HOME DEPARTMENT MARINE 


LABORATORY, ABERDEEN SCIENTIFIC 
OFFICER. Unpensionable post (male) for scientist 
interested in the fishing industry, to join a team 
studying fishing gear and its modifications to increase 
fishing efficiency Work will include investigation 
of the uses of natural and synthetic fibres. Post 
involves sea duty. First or second class honours 
degree in engineering or physics or equivalent 
required. Age 21-28 on January 1, 1960. Salary 
scale £635-£1120, starting above minimum in some 
cases. Opportunities to gain pensionable post 

Particulars and application form from ESTAB- 


LISHMENT OFFICER, SCOTTISH HOME 
DEPARTMENT, ROOM 364, ST. ANDREW'S 
HOUSE, EDINBURGH, 1. Applications to be 


returned by 9th April, 1960 B 596 








ENGINEERING 18 March 1960 [Supplement] 


APPOINTMENTS OPEN 


DRAUGHTSMAN 


Applications are invited for the above post, which 
located in Birmingham. 


The work is interesting and varied and is mainly 
in connection with the design of industrial heating 
equipment. A knowledge of combustion technique 
and the use of refractories would, therefore, be an 
advantage. 


Candidates should possess the Ordinary National 
Certificate in Mechanical Engineering as a minimum 
qualification 


The salary for the appointment, which is pension- 
able and subject to medical examination, will be 
within the range of £733-£353 per annum 


Applications, stating age, qualifications and 
experience, together with the names of two referees, 
should be addressed to the INDUSTRIAI 
RELATIONS OFFICER, WEST MIDLANDS GAS 
BOARD, 6, AUGUSTUS ROAD, EDGBASTON, 
BIRMINGHAM, 15 G 848 


SENIOR DESIGNERS 
AND 
DETAILERS 


BRIAN COLQUHOUN AND PARTNERS require 
immediately in their London and Manchester offices 
SENIOR DESIGNERS AND DETAILERS of 
reinforced and pre-stressed concrete structures 
Three years’ minimum experience in this type of 
work essential. Salary, £900-£1200 p.a. Holidays 
and usual benefits.—Apply BRIAN COLQUHOUN 
& PARTNERS, is UPPER GROSVENOR STREET, 
LONDON, W.l, or TELEPHONE MR. LANCE 
MAYFAIR 9656 B 576 


ASSISTANT SITE ENGINEER 


A young ASSISTANT SITE ENGINEER is 
required by engineering firm specialising in the 
design and erection of high pressure steam raising 


plant. Preferable age would be between 25 and 30 
Commencing salary would depend on qualifications 
and experience and there are good prospects for 


advancement An out-working allowance is paid 
when working on site Applicants should forward 
full details of their education and previous employ- 
ment to BOX B 545, Offices of ENGINEERING 


TECHNICAL SALES ENGINEERS 





TECHNICAL SALES ENGINEERS required for 
estimating and contract work in London it 
H.N.C. or equivalent desirable with commerci 
experience in electric motor and/or centrifug 
pump plant sales Apply in writing to THI 
HARLAND ENGINEERING COMPANY LTD 
20 PARK STREET, LONDON, Wi B 580 


ENGINEER 


Fully qualified ENGINEER to be directly responsible 
to the Partners required by medium-sized firm of 
Consulting Engineers in Westminster. Should have 
had varied civil and structural engineering experience 
bridge and railway works. Age 35-45 
Offices of ENGINEERING 


including road 


BOX B 577 


DRAUGHTSMAN 


SENIOR, for progressive firm 
Vessels and similar equipment 


DRAUGHTSMAN 


producing Pressure 


for Chemical and Petroleum Industries. 5-day 
week. Canteen and Recreational facilities. Excellent 
conditions. Staff Superannuation Scheme (Good 


salary to a fully experienced candidate.-—-TOW LER 
« SON, RIVERBANK WORKS, SUGAR HOUSE 
LANE, STRATFORD, E15. Telephone number 
MAR yland 3214 B 600 


DESIGN ENGINEER 


DESIGN ENGINEER required for proposal work 
on Water-Tube Boiler Plant. Several years’ experi- 
ence on design work in this field is essential and 
minimum qualifications are an engineering degree 
and/or A.M.I.Mech.E. The work is interesting 
and varied and covers a wide fleld of heat-transfer 
application. Salary according to experience. Con- 
tributory Pension Fund. Staff dining room J 
(in writing) age and experience.—STAFF MANA- 
GER, FOSTER WHEELER LTD., 3 IXWORTH 
PLACE, LONDON, 8.W.3 B ASS 


POWER ENGINEER 


THE BOWATER PAPER CORPORATION LTD., 
ENGINEERING DIVISION, require the services 
of a qualified POWER ENGINEER for technical 
duties in connection with Industrial Power Plant 
The applicant should have practical experience in 
the operation of modern Boiler House and Turbine 
House equipment and the maintenance of High 
Pressure Plant. He should also be familiar with the 
calculations necessary for thermal cycle comparisons 
in connection with new projects. The qualifications 
required are Graduate or Corporate membership of 
the Institution of Mechanical Engineers or the 
Higher National Certificate in Engineering 

Applications giving full details of qualifications, 
previous experience and salary required should be 
addressed to THE CHIEF ENGINEER, THE 
BOWATER PAPER CORPORATION LIMITED, 
ENGINEERING DIVISION, NORTHFLEERT, 


: 


KENT 3 50S 


PLANT ENGINEER 


A PLANT ENGINEER is required to take complete 
charge of maintenance and installation of all equip- 
ment in modern mechanised Foundry. The Foundry 
consists principally of four reasonably large mechan- 
ised systems and these are already in charge of good 
Maintenance Foremen 

rhe successful applicant will be a qualified man 
able to supervise the maintenance force, concentrat- 
ing on preventative maintenance 

He should preferably be familiar with mechanised 
Foundry equipment although this is not essential 
if a good engineering background is there 

Salary envisaged: £1800 per annum with good 
Pension Scheme Housing available BOX B 563 
Offices of ENGINEERING 


DRAUGHTSMAN 


MECHANICAI AND CIVIL ENGINEERING 
DRAUGHTSMAN required for a Drawing Office 
engaged on all types of work connected with Mining 
Quarrying, Hydraulics and Industrial Building 
Construction { Superannuation Scheme is in 
yperation 

Applications stating qualifications, experience and 


salary required should be made to THE CHIEF 
ENGINEER ENGLISH CLAYS LOVERING 
POCHIN & CO... LTD., 14, HIGH CROSS STREET 





ST. AUSTELL, CORNWALI B 573 


ENGINEERING DRAUGHTSMEN AND 
ENGINEERS 

ALL GRADES OF ENGINEERING DRAUGHTS- 

MEN AND ENGINEERS required immediately 


High starting salary Please Phone AMB 8189 
B 424 


SENIOR 
DRAUGHTSMEN 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work on 


large chemical plant installations. Experience in 
this type of work is desirable but not essential and 
applicants with general mechanical engineering 


experience will be favourably considered. The posts 
offer opportunities and = salaries consistent with 
experience and ability. Modern offices situated in 
the London E.C.4 area. Five-day week and super- 
annuation scheme Applications, which will be 
treated in the strictest confidence, giving details of 
age, qualifications and experience and quoting 
ef LCUL/ E120, should be addressed i} 
PERSONNEL MANAGER, L 
LIMITED, HANOVER 
SQUARE, LONDON, W 


GROUP 
INDUSTRIES 
14, HANOVER 





JUNIOR 
DRAUGHTSMEN 


JUNIOR MECHANICAL DRAUGHTSMEN, having 
completed National Service, required for work on 
large chemical plant installations. A-E.S.D. minimum 
or above. Five-day week and superannuation 
Replies giving details of age, qualifica- 
experience and quoting ref. LCL/EL/19 


rates 
scheme 
tions and 


should be addressed to DRAWING OFFICE 
SUPERINTENDENT, LAPORTE CHEMICALS 
LIMITED, OYEZ HOUSE, FETTER LANE, 
LONDON, EA B 571 





TECHNICAL WRITER 
A Public Relations Company requires a 
TECHNICAL WRITER familiar with the 
electrical and electronics industry. Back- 
ground of Electronic Computers an advan- 


tage. This is a responsible position offering 
broad scope for advancement. Salary 
according to age and experience.--BOX 


B 594, Offices of ENGINEERING. 


‘Engineering’ Appointments Section, page three 








WORCESTERSHIRE COUNTY COUNCIL 
COUNTY SURVEYOR’S DEPARTMENT 


RESIDENT ENGINEERS ETC. 


connection with 


primarily in 
Motorway 


Bristol- Birrningham 


following 
25-miles 


invited for the 
work on a 


appointments 


Applications are 
length of the 


supervision of contract 
including 63 bridges 
Seale F (£1700-£2085) 


(a) CHIEF PROJECT ENGINEER. 

(b) SENIOR RESIDENT ENGINEERS. 
(c) SENIOR ASSISTANT PROJECT ENGINEER 

Measurements, Claims). Seale B (£1310-£1485) 

(d) (i) SECTION ENGINEERS. Scale Bb (£1510-£1455) 

(ii) SECTION ENGINEERS. ‘Scale A (£1215-£1390) 

(e) RESIDENT ENGINEERS (Measurements and Claims) 

(f) Gi) ASSISTANT SECTION ENGINEERS. Al’T. V (£1220-£1375 

(ii) ASSISTANT SECTION ENGINEERS. Al’T. IV (£1065-£122 
(iii) ASSISTANT SECTION ENGINEERS. Al’l. III (1880-£1065) 


Seale C (£1385-£1620) 


(Land, Accommodation Works, 


Seale A (£1215-£1390) 





(g) (i) ASSISTANT RESIDENT ENGINEER (site Soils Laboratory) APT. IV 
(£1065-£1220) 
(ii) ASSISTANT RESIDENT ENGINEER (site Soils Laboratory) APT. III 


(2880-21005) 
(h) GRADUATE ASSISTANTS. A\"! 
(j) LABORATORY TECHNICIANS. Mi» 
(ij) DRAUGHTSMEN. Mise. VI (£715-£775) 
() CLERKS OF WORKS. 
(m) INSPECTORS. 


1 (£610-£765) 
Vi (£715-£775) 


£1000 per annum 


£750 per annum 


The appointments are superannuable, and for a period of approximately two years 
Conditions of Service are those of the appropriate National Joint Council. “ Essential user 
scales of car allowances and subsistence allowances at “ outside officer rates will be payable 
for most of the engineering appointments. Certain site allowances will also be payable for 
weekend inspections. The County Council will consider the payment of a proportion of furniture 
removal expenses, and may be able to offer temporary housing accommodation in a few instances 

Candidates for the engineering posts must have had suitable road or bridge design and con 
struction experience, and qualifications proper to the appointment sought 

Graduate Assistants must possess an appropriate Degree, but applications from men now 
in their final University year would be considered 

Laboratory Technicians should have had appropriate practical experience in the sampling 
and testing of soils and road materials 

Draughtsmen should be experienced in road and bridge work detailing and should preferably 
be conversant with the use of surveying instruments 


Clerks of Works and Inspectors 


positions on large-scale road or bridge « 


must have had these respective 


ontracts 


previous experience im 


Previous Local Government experience is not essential for any of the posts 

submitted AS SOON AS POSSIBLE to the COUNTY SURVEYOR, 

following form: Appointment and Grade 

Appointment, Grade and Salary; 

When Available: Particulars 
B 520 


Applications should b 
COUNTY BUILDINGS, WORCESTER, in thi 
sought; Name; Age Theoretical Qualifications; Present 
Previous Appointments and Experience; Whether Car-owning; 
of two Referees. (X.24) 














PLANNERS/RATEFIXERS AND 
ESTIMATORS 
FOR SOUTH AFRICA 


Leading Heavy Engineering Works in South Africa requires 
PLANNERS/RATEFIXERS AND ESTIMATORS. 
\pplicants must have served a fully recognised apprenticeship as 
Fitters and Turners and must have thorough ex perience of this type of work. 
Minimum inclusive salary £1150 per annum, but salary will be paid 


according to qualifications and experience. Good prospects for the 
right persons. 
Housing available. Pension and Medical benefit funds. Facilities 


exist for advancing travelling expenses to South Africa on contract basis. 


Write, 


and marital status, to 


stating age, qu ilifications, present salary, previous experience 


BOX 102, 
clo WALTER SKINNER, LTD., 
20, COPTHALL AVENUE, 
LONDON, E.C.2 























Development Engineer 


aged 30/40, required for a substantial and to deal with specific technical problems 

rapidly growing concern in the heavy and will be required to suggest and study 

chemical field located in the North of new developments and practices 

England This is a responsible position for which 
A good Engineering degree is essential, a commensurate salary will be paid 


A sound non-contributory Life Assur 
ance and Pension Scheme is in operation 
Bonus Housing assistance to 


married men. 5-day week 


together with experience in experimental 
and development work in medium engi- 
neering associated with chemical plants Scheme 
A good knowledge of handling of corrosive 
liquids and gases and thermodynamics is 
Those unable to satixfy 
these requirements need not apply 


Applications giving full details, i.e. age, 
education and experience, should be 
addressed to Box G. 851, Offices of 
Engineering. 


also required 


The successful candidate will be expected 
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GRADUATE MEMBERS OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS 


are invited to apply for the position of 


ELECTRICAL DRAUGHTSMAN 


at Pilkington Brothers Limited, Cowley Hill Works, St. Helens. 


The appointment is to organise and control an Electrical Drawing Office. The position 
involves the preparations of specifications, drawings and estimates for H.V. and M.V. 
electrical distribution schemes, filumination and equipment for industrial plant and 
buildings in a Works with a maximum demand of 15,000 kVA 


Assistance with house purchane, canteen and recreation facilities, five-day week, superannuation 


scheme 


Application should be made, giving details of age, qualifications and experience, to 


The Works Personnel Officer, 


PILKINGTON BROTHERS LIMITED, 


Cowley Hill Works, St. Helens, 


Lancashire. 


B 566 











BABCOCK & WILCOX LIMITED 


PROJECT DESIGN 
ENGINEER 


A vaeancy for a Project Design Engineer 
exints in the Atomic Energy Department 
situated at the Company's Head Office in 
London. 

Applicants should be capable of original 
design in the fields of mechanical and 
thermal engineering, and should be able to 
take charge of design work in the first place 
of components, and later the whole, of a 
nuclear steam generating plant 

The duties include analysi« of clients’ 
requirements, adaptation of existing know- 
ledge, invention of new solutions, and ¢o- 
ordination against a limited time schedule 
of work inside and outside the Company up 
to the tendering stage 

Experience in the atomic energy industry 
would be an advantage, but not so essential ax 
competence in project engineering asx defined 
above 

Write stating age and qualifications to 

The Assistant Secretary, 
Ref. E), 
209, Euston Road, 


London, N.W.1 B 587 


GEORGE 








RESEARCH MANAGER 


THE 
GEORGE ANGUS GROUP 


has an interesting vacancy for a well qualified 
engineer with broad industrial experience, 
aged 35/45, to act as NEW PRODUCTS 
RESEARCH MANAGER. He will be 
expected to assist in finding at home and 
abroad, assessing technically and commer- 
cially, and developing, lines outside the 
present scope of the Company. He will be 
in close contact with the Development 
Director and will be able to call on the 
services of existing research departments. 


The position should be of interest to an 
engineer who wishes to continue research 
while developing towards management 
Sound training will be given on the com- 
mercial aspects of the work. 


Salary will fully recognise ability, past 
experience, and future responsibilities. 
Applications, giving full details, should be 
made in the first place to 

APPOINTMENTS OFFICER, 
ANGUS & COMPANY LIMITED, 
ANGUS HOUSE, WESTGATE ROAD, 

NEWCASTLE UPON TYNE 1 
B 570 


ASSISTANT 
ELECTRICAL 
AND INSTRUMENT 
ENGINEERS 


are required by the 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
(PRODUCTION GROUP) 
WINDSCALE AND 
CALDER WORKS CUMBERLAND 


to assist in a section providing an 
engineering service for the Advanced Approximately five years’ experi- 
Gas Cooled Reactor, its associated Dak : 1i Siete Pul 
auxiliaries and generating plant ence ackground in Sonar, Pulse, 
This Reactor, now under construc- and Audio fields preferable, but 
tion, is an experimental prototype not mandatory. 
operating at high temperatures and Sie ite. , 
a. for developing and proving Very liberal health insurance, 
this system for use in the civil power 
programme. A desire to work on the 
problems associated with a prototype 
reactor is an essential requirement 
Applicants must have served a 
recognised engineering apprentice- 


ship or have had comparable training, SERVICE OF CANADA, 

and be Corporate Members of a recog- 61 GREEN STREET, LONDON, W.! 
nised Senior Engineering Institution B 584 
At least three years’ relevant engi- 
neering experience is essential 

Salary within the scale £860 (at age 
25)-£1340 per annum. 

Contributory Superannuation 
Staff Housing Scheme. 

Send posteard for application 
form, quoting reference number 
P/W.18/J2, to Recruitment Officer, 
Windscale Works, Sellafield. Seascale, 


APPOINTMENTS WANTED 
Cumberland 


EXPERIENCED STAFF AVAILABLE 
CLOSING DATE: 8th APRIL, 1960. 
B 575 EXPERIENCED STAFF for hire in all branches of 


CANADA 


ELECTRONIC 
PROJECT ENGINEERS 


Opportunity with an expanding 
Ontario Company. 

Projects include design and de- 
velopment of Sonar and Marine 
electronic equipment. 


group insurance, and pension plans. 
For application form write to: 
DEPT. E.C.L., 
NATIONAL EMPLOYMENT 




















engineering.— Please phone AMB 8189. B 591 














ELECTRICAL 
DESIGN ENGINEER 


A Graduate is required for the position of Electrical Design 
Engineer at this fully integrated Iron and Steel Works situated 
on the West Coast of Cumberland. The work is extremely 
varied ranging from High Voltage Power to Control Engineering. 
Good Life Assurance and Contributory Pension Scheme. 
Applicants, who should have had practical experience subse- 
quent to a recognised training scheme, should write to 
The Secretary, 
WORKINGTON IRON & STEEL COMPANY, 
(a Branch of The United Steel Companies Limited), 
MOSS BAY, WORKINGTON, CUMBERLAND. 


B 597 











‘Engineering’ Appointments Section 


ADVERTISEMENT RATES 


CLASSIFICATIONS: 
Appointments Wanted. 
TYPES OF ADVERTISEMENTS: 


(a) “‘ Appointments Illustrated” and illustrated careers advertise- 
ments: photographs or drawings may be used in conjunction with type 
matter. 


Rates: per page (12 in. sgiittond bs ix ‘ .. £100 
half page re me ie _ a oa 
quarter page .. <i Lm ts Ne ae 

(b) Semi-display: 
name block or symbol. 


Rates: 


Public Appointments, Appointments Open, 


type matter, with or without surrounding rule, 


per page (12 in. by9in.) .. a ee » S80 
per half page .. Ks bs NP a a a 
quarter page .. a sie = ie ee 
per single column inch £2 14s. 


approximately 6 words 


“ee 


(c) Single column “ run-on ” advertisements: 


to the line, 12 lines to the inch. 
Rate per line 4s. 6d. 


(Minimum charge 18s. ) 

SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 
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ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 
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Development Plans of 
Engine Component Firm 


HepwortH & GRANDAGE Limited, who 
make the Hepolite engine components, 
are to spend £700,000 this year in 
developing their plant at Bradford, 
Yorkshire. 

The first phase, the building of a new 
engineering and metallurgical research 
laboratory, is already under way. The 
drawing design office and_ technical 
department, physics and chemical labora- 
tories, works photography department 
and the engine research department will 
all be housed in the new building. 

Combining efficiency with what is 
** also desirable in the national interest * 
Hepworth & Grandage are converting 
their boiler plant to burn pulverised 
coal by installing an ADAMSON packaged 
boiler and a pulverising plant. 

Cost reductions in parts for cars, 
refrigerators and other .users are likely 
to flow from the additional capacity to 
be added to the foundry for the produc- 
tion of shell moulded precision castings 
in spheroidal graphite iron, which has 
comparable strength and ductility to 
Steel. 

Installation of specially designed pro- 
duction equipment and other plant 
modernisation and new machinery is 
included in the 1960 development plan. 


Slow Recovery for 
Heavy Rubber Products 


Signs of revival in some sections of the 
capital goods industries are still slow 
to appear, reported Sir Graham Hay- 
man, chairman of BTR_ INDUSTRIES 
Limited, rubber and_ thermoplastics 
engineers, in his annual statement. 

The resurgence in the national 
economy in the later months of last 
year had not appreciably increased the 
demand for heavy industrial rubber 
products. Although more inquiries 
were now about and the forward posi- 
tion looked rather better, orders from 
the heavy industries still lacked momen- 
tum. 

Under these adverse conditions the 
increase of five per cent in the total 
group sales of BTR Industries is due to 
the diversification policy which brought 


Company, has been expanding its sales 
and meeting increased demand for 
hydraulic control systems. In 
General Mechanical Divisions turn- 
over was maintained and rationalisation 
and modernisation of production pro- 
cesses is now being studied. 


In setting up a corrosion engineering | 


the 


389 


The eight ships delivered last year 
totalled 85,650 dw tons and at the 
beginning of this year the shipyard had 
21 ships on order, two of them for 
Danish owners. At the engine works 
the 1959 production had a total power 
of 300,000 b.h.p.; that in the previous 
year had been 255,000 b.h.p. 


section in its Linings and Coverings | 
Division, BTR has come to an agree- | 


ment with GEWERKSCHAFT KERAM- 
CHEMIE, leading European corrosion 
engineering specialists. 

Reorganising its Argentinian com- 
pany and registering BTR INDUSTRIES 
CANADA, a marketing company, the 


group has been active in furthering its | 


| Overseas Organisation. 


MicroceLt Limited, and its associate | 
companies, GLASS YARNS AND DEESIDE | 


Fasrics and ArtTrRITE REsINs, into the 
group. 

Microcell is largely occupied with 
Government development and produc- 
tion contracts and has increased orders 


for rocket launchers. Microcell seats | 


are in use on many of BOAC’s airliners. 
Production was trebled at 
Yarns and Deeside Fabrics, 


Glass | 
which | 


makes glass fibre and mats, and it is | 


expected that demand will be more 
nearly met this year. 


The group’s belting division took a | 
large part of the impact of the cut-back | 
in the NATIONAL CoAL Boarp’s demand | 


for fire resistant conveyor belting. 
Intensive export sales efforts have lead 


to a number of valuable belting con- | 


tracts, although international competi- 
tion is extremely vigorous. 


The Hose Division, through its market | output, is equal to 6 per cent of Den- 
| from crowbar to vaulting pole with | and abroad.” 


organisation, O1L FEED ENGINEERING 





The outlook, said Sir Graham, is that 
because of its heavy reconstruction and 
expansion programme, the group is in a 


stronger position to meet the competi- 


tive conditions which will continue into 
the future. Although there were good 
grounds for confidence, the immediate 
future was “ net without difficulties.” 


EMI Agreement 
in United States 


A considerable increase in the sales in 
North America of electronics equipment 
made by EMI ELectrronics Limited is 
the aim of an agreement made with 
the New York corporation, FAIRBANKS 
WHITNEY. 

EMI Electronics, a member of the 
ELECTRIC AND MUSICAL INDUSTRIES 
Group, will derive a double benefit in 
that it will have not only the sales effort 
of Fairbanks Whitney operating in its 
interests, but the 12,000 employee New 
York group will manufacture some 


EMI Electronics equipment under | 
licence. 
Although the arrangement is an- 


nounced in terms of North American 
sales effort on behalf of EMI Electronics 
there will later be a two-way effect in 
what the EMI Electronics managing 
director, Mr. Clifford Metcalfe, has 
called “* a natural marriage.” Certain 
products of Fairbanks Whitney will be 
sold in Britain by EMI and in Europe. 
A study is to be made of the possi- 


bilities in launching a joint electronics | 


company in the European Common 
Market. 


An Overseas Shipyard 
Increasing Capacity 


The story told by the annual report of | 


the Danish marine engine and shipbuild- 
ing firm BURMEISTER & WaAIN’s MASKIN- 
oG SKIBSBYGGERI is not unlike that 


recounted by some companies on this | 


side of the North Sea. 


No cancellations of orders have been | 


suffered, but some owners have asked 


for delivery dates to be deferred. The | 
shipyard is being enlarged and facilities | 
' will be provided for the building of ships | 
up to 70,000 tons dw. When the new | 
capacity is ready later this year it will | 
be possible for B & W to accept orders | 
for rapid delivery over and above the | 


present order book. 


As orders stand at the moment the | 
yard has work up to 1963. The total | 
power of engines on order with B & W | 


and its licensees at the close of the year 

was 2-8 million b.h.p. A year before 

the total had been 3-2 million b.h.p. 
The export trade of B & W, which 


| accounts for just over two-thirds of its 


mark’s total industrial export. 


Ghana, Nigeria 
and Beyond 


The coming of independence to Nigeria 
brings to an end the advantage to 
British companies of the greater part of 
that country’s imports being ordered 
through the Crown Agents. 

Alive to this challenge, Mr. George 
Harding (inset), managing director of 
HALL HarpinG Limited, the manufac- 
| turers of drawing office and photo- 

printing equipment and materials, flew 





out to Nigeria and made an extended 
tour, taking in Ghana before returning 
to London. 

The extremes of the Nigerian climate 
are more trying for a firm with drawing 
office interests than almost any other. 
In the hot and arid North even the most 
modern plastic dries and breaks up 
within a few months. In the hot and 
humid South corrosion goes on all the 
time and without relief. Chromium 
plate is stripped off some fittings in a 
matter of weeks. 

With a substantial market in West 
Africa to be maintained and improved, 
Hall Harding are aware that with fac- 
tories and public buildings to be de- 
signed and built, with river and harbour 
| works and new roads and rail facilities, 

the drawing offices of the new nations 
represent an attractive prospect to a 
| number of European and Japanese 
competitors. 

Mr. Harding brought back for the 
engineering department of his company 
a stimulating challenge to find improved 
methods of dealing with the acute 
climatic problems of the region. Their 
answers will be of relevance in selling 
to other export markets. 


In the not so remote future lies the | 


| were removed by the Government the 


| the Hoover sales forces are not lacking 


| 


| time when the economy of the West | 


point where local companies, or perhaps 
a Hall Harding subsidiary, produce the 
draughtsman’s equipment. By then 
Mr. Harding, like his export 
manager, Mr. F. R. Ellis, who has been 


| Far East, will be flying to even more 
remote and newly developing states. 
The emphasis then, as now, will be upon 
finding the special needs of firms and 
supplying products to fit, rather than 
endeavouring to push standard lines. 
Nearer home the company has found 
an answer to a minor problem of the 
| construction site. 
all too easily pressed into use as anything 


African countries has developed to that | 


sales | 
| been planned. Looking even further 
three months touring the Middle and | 
| tional land. 





The ranging pole is | 













































































the obvious effect 
casualities. 

The new six foot pole made from a 
single piece of tube should survive these 
experiences. 


on ranging pole 


Hoover Planning Plant 
for even more Machines 


In his annual review of the past record 
breaking year for the Hoover Company, 
Mr. S. Roberts, the managing director, 
described the 375,000 sq. ft of additional 
factory space to be used for further 
increasing output. Almost his last 
remark carried the apparent contradic- 
tion that this would be a satisfactory 
year but not as good as 1959. 

The sweeping improvement in 
Hoover's performance—turnover 50 per 
cent greater and profits over £11 million, 
the highest in the records of the firm— 
came because when credit restrictions 


public let themselves go on a major 
buying spree, much of it with the 
worthy aim of making life easier for 
the housewife. 


Hoovermatic 


Since the credit barriers are no longer 
there it follows that there cannot be 
another spending surge to produce such 
an upswing in sales charts. But a wash- 
ing machine is something of an ambas- 
sador for its maker. It acts as a goad 
to the people next door. Hoover sales 
may well stay at their present high 
levels as more and more equipment 
comes to be regarded as an essential and 
not a luxury around the house and in 
the kitchen. 

So lively a market as the British home 
inevitably attracts outside attention and 
every tenth washing machine soid in the 
United Kingdom is imported. Perhaps 
not so well known is the fact that every 
twelfth vacuum cleaner is of foreign 
make. 

If overseas manufacturers have joined 
Hoover’s competitors in Great Britain 


in their own export efforts. The com- 
pany’s export turnover increased by 
18 per cent last year. Its dollar earnings 
rose from the 1958 figure, $2,216,236, 
to $3,062,450. 

The largest single extension of pro- 
duction facilities will be at Merthyr 
Tydfil where 110,000 sq. ft of extra fac- 
tory space is now being built on to the 
main plant. Another 70,000 sq. ft of 
factory space on an adjoining site was 
bought during the year. Merthyr 
Tydfil is the washing machine centre of 
the Hoover system. 

When all the developments are com- 
plete the company will have 800,000 sq.ft 
of factory space engaged on producing 
washing machines. At the Cambuslang, 
Scotland, factory, where motors for 
many of the machines are made, 85,000 
more sq. ft of factory space will be in 
use by the end of the year. At the 
Perivale, Middlesex, headquarters ar- 
other 100,000 sq. ft of factory space has 


ahead the company has bought addi- 


The reasoning behind the expansion 
is not based on the 1959 demand. Mr. 
Roberts explained: “ All these moves 

. are not dictated by the unpre- 
cedented demand for our products which 
has been evident this year, but by a 
planned programme of expansion based 
upon a meticulous study of the likely 
future trends of demand both at l‘ome 
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india’s 
Work is well under way on 
india’s steelworks at Rourkela. 
The output of the works will 
be exclusively fiat rolled 
products. 


The accent of India’s second five year plan 
(1956-61) is on the development of raw materials, 
especially minerals and heavy industry. It aims 
at increasing steel production to six million tons 
annually, not only to wipe out the domestic 
deficit but also to cater to the needs of existing, 
or new, industries. This is being effected by 
stepping up the production capacity of older 
steel plants to three million tons yearly, and 
erecting three new integrated steelworks each 
with an annual output of one million tons. 
Rourkela in the State of Orissa was chosen as the 
site of the first steelworks in the public sector. 
Preparations for this project began in 1953 when 
a consultative agreement was concluded between 
the Indian Government and the German firms 
of Krupp and Demag relating to the construction 
of a 500,000 ton annual capacity steelworks. 
When drawing up the second five year plan, the 
proposed capacity of this works was doubled— 
the finished items to consist exclusively of flat 
rolled products, namely heavy and medium 
plates and sheet. 

Roukela is one of the largest foreign contracts 
received by the German industry as a whole. 
Thirty-five major German firms received main 
contracts from the Indian Government for the 
execution of this project, and 3,000 more featured 
as sub-contractors. 

The Ruhr district accommodates most of 
the firms which supplied the plant for the steel- 
works. The companies of Krupp and Demag, 
well-known for the planning and erection of 
industrial plants, set up the Indien-Gemeinschaft 
Krupp-Demag GmbH to handle the task of 
building the steelworks. It is significant that 
the city of Duisburg was selected as the seat 
of this company. Considering the duties devolv- 
ing from the parent companies on the latter 
(duties such as planning, supervision of con- 
struction, coordination of transport and instruc- 
tion of Indian trainees who will evenutally run 
the steelworks) this choice proved most advan- 
tageous. Thus the Indien-Gemeinschaft was 
enabled to execute expeditiously the many and 
important tasks for the Government of India. 


(Below) A site plan of the steelworks. 


. Calcining plant 


Coke oven plant x 
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Pig casting machine 
Steel melting shop 
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Oxygen generating plant 


Increasing Steel 


Before dealing with the construction details 
of Rourkela it is just as well to have a look at 
India’s endowment of raw materials to sustain 
a self-contained steel industry. The country is 
rich in iron and manganese. The total iron ore 
deposits, with an iron content exceeding 60 per 
cent, are reckoned at 6,000 million tons. And 
the iron belt in the Bihar-Orissa area alone 
contains proved reserves of over 3,000 million 
tons of this grade. Also, India possesses the 
world’s second largest deposits of manganese 
ore; some 1,120 million tons with contents of 
40 to 50 per cent. Moreover, extensive coal 
deposits are found in the country, though not in 
quantities proportionate to the iron ore. Hard 
coal reserves are reckoned at 60,000 million tons. 
A large proportion unfortunately is non-coking 
coal. Reserves of coking coal deposits are com- 
puted 3,000 million tons, but they may well be 
greater. By a singular good fortune the coal 
and iron ore deposits are found in close proximity. 
The main coal areas are in West Bengal and 
Bihar. Based on these basic raw materials, an 
indigenous iron and steel industry was built up 
over the last five decades—the two major centres 
being Jamshedpur in Bihar and Burnpur in 
West Bengal, and a minor one in Bhadravati, 


Mysore. The recent and prospective Indian 
position on these matters is tabulated below:— 
Production Targets 
(1,000 metric tons) of 

“ _| second 
Material - —-— —| five-year 
1984 | 1955 1956 | 1957 tober 

Iron ore i 4,000 4,328 4,272 4,500 | 12,500 
Manganese ore 1,414 1,584 1,687 — | 2,500 
Hard coal 37,360 | 38,830 | 40,090 42,600 | 60,000* 
Pig iron 1,993 | 1,965! 1,986 1,900, 5.500 
Crude steel 1,712 1,728 1,764 1,720 | 6,000 


* Including 16,500,000 tons of coking coal 


Reverting to Rourkela, the iron ore is found 
some 50 miles away from the steelworks in the 
Taldih-Dandrahar deposits in the Bonai District. 
Lime and dolomite are also to be found nearby in 
adequate quantities. Water supplies come from 
the Brahmani River. The required coking coal 
has, however, to be transported some 300 km. 
A further asset is that Rourkela stands on the 
main Calcutta-Bombay railway line. The steel- 
works cover an area of 5sq. km, and lie on a 


! 

2. Central maintenance shop 
3. Grey iron foundry 

4. Administration, etc. 
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Production 


plain 235m above sea level with an incline 
towards the Brahmani River. The new Rourkela 
town is separated from the works by a chain of 
hills, parallel to which runs the railway. It is 
thus spared the dust, noise and nuisance of the 
steelworks. The latter's actual layout neatly 
solves one crucial aspect of the transport problem. 
The raw materials are fed from a large loop to 
the bunkers of the blast furnaces, limestone and 
dolomite calcining plants without disturbing the 
other traffic. The scrap is fed via inclined ramp 
direct to the steel melting shop platform. There 
are 14 departments attached to this integrated 
— as shown in the accompanying site 
plan 

Approximately 360,000 tons of plant and 
equipment needed transportation to Rourkela. 
Of this, 350,000 tons were sent off in barely two 
years to mid-1959. The shipping officer of the 
High Commissioner of India with the German 
shipping and forwarding concern, Lassen and 
Company and _ Indien-Gemeinschaft Krupp- 
Demag played a major part in coping with this 
task. Various shipping routes were availed of 
during different periods for transporting the plant 
components to India: (1) Central European 
ports to Calcutta (2 months); (2) round Africa 
during the Suez crisis to Calcutta (4 months); 
and fast route for urgent shipments from Genoa 
and Trieste to Bombay (3 weeks). The problem 
of transportation varied with the need of each 
consignment. That of moving over-sized equip- 
ment was solved by the additional supply of 
special type wagons. On an average two block 
trains were dispatched to Rourkela alone every 
day for several months in 1958 for the works to 
keep up the construction schedule. 

The iron ores for Rourkela blast furnaces 
consist of six principal varieties: massive, com- 
pact laminated, laminated, laminated laterite, 
laminated soft, and blue dust. All are hematites 
of low sulphur (trace to 0-010 per cent) and 
phosphorus (0-017 to 0-039 per cent) content. 
The blue dust is a fine ore, which can only be 
introduced into the blast furnace as sinter. The 
ore is quarried at Barsua in Kurhadi valley, 
classified and transported by a specially built 
railway. At Tensa to the north, a miners’ town 
is being built. The ore is won by scraper, and 
conveyed by belt to the screening plant in the 
valley before being taken away for processing. 

The coking coal comes from the Kargali, 
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Bokaro and Jharia fields. In Bokharo the coal 
is found at a depth of 30 metres, and is high in 
ash content, and must be washed to an ash 
content of 14 to 15 per cent so that a coke of 
20 per cent ash is obtained. The open-cast 
mining here presents no difficulties. The coking 
plant consists of six batteries, each of 35 ovens, 
and it is designed for a throughput of 1,640,000 
tons of coal annually. There is also a 50,000 
c.b.m. gas holder. The coking installation came 
from Dr. C. Otto, and the gas holder from 
Klonne. The first and second coking batteries 
were lit in September, 1958, and the first coke 
produced on 3 December of the same year. 
The installations for the treatment of the coke 
oven gas and the by-product plant were con- 
structed by Koppers Export GmbH. 

Designed for a daily throughput of 1,680,000 
cu. m (NTP), it consists of these major groups: 
tar extraction plant; heavy water plant for 
15 per cent ammonia; sulphuric acid plant and 
benzole distillation plant; as well as secondary 
equipment for the production of commercial 
products, or such as may be utilised in the 
steelworks. 

Three blast furnaces, each with a daily output 
of 1,000 tons, were supplied and built by the 
Gutenhoffnungshutte Sterkrade AG. Each has 
a group of three hot blast stoves of 8 metres 
diameter, and a heating surface of 34,000 sq. m. 
The refractory lining of the blast furnaces was 
executed by Didier-International, and stoves by 
Dr. C. Otto and Company. The first blast 
furnace was commissioned at the end of January 
1959. Steam turbo-blowers (also by Guten- 
hoffnungshutte) for the furnace blast air are 
installed in the steam power station. The 
gas cleaning plant comprises six washers, six 
wet electric precipitators, and a water cleaning 
and circulation system by Lurgi Apparatebau 
GmbH. It is designed for a total gas volume of 
500,000 cu. m per hour (NTP), a maximum 
dust content of 30 gr per cu. m (NTP), and a 
maximum temperature of 300°C. The cleaned 
gas has a maximum dust content of 10 mgr 
per cu. m (NTP). 

The power station built by Siemens-Schuckert- 
werke AG, has a capacity of 75 MW, produced 
by three turbo-generators of 25 MW each. 
The total energy needs of the Rourkela steel- 
works amount to 125 MW, the difference being 
accounted for by the Hirakud hydro power 
station. Four high-pressure boilers, from Stein- 
muller, Gummersbach and Babcock, each pro- 
duce 125 to 150 tons of steam per hour at a 
pressure of 67 atmospheres (gauge) to drive the 
turbo-blowers and turbo-generators. 


OXYGEN PLANT 


Molten pig iron from the blast furnaces 
is brought to the steel melting shop mixers, 
inasmuch as a substantial portion of the steel 
is produced by the LD process, employing an 
oxygen-enriched blast. A pig casting machine 
with a capacity of 100 tons per hr takes it over 
during work shutdowns and holidays. The steel 
produced at Rourkela consisis of 75 per cent 
oxygen converter material by the LD technique, 
and 25 per cent open hearth material. Each of 
the four open hearth furnaces has a capacity of 
80 tons. The three converters each have a 
capacity of 40 tons. Two mixers, each of 
1,100 tons, feed the molten pig iron from the 
blast furnaces. It is the first time that the LD 
process has been employed in India. Here pure 
oxygen is blown vertically on to the molten pig 
iron through a special nozzle. This method has 
great qualitative and economic advantages 
compared with the blast process. The first 
Rourkela open hearth furnace was commissioned 
last April. The oxygen plant was built equally 
and jointly by British Oxygen Linde Limited and 
Gesellschaft fiir Linde’s Eismaschinen AG. It 
consists of three units, each with an output of 
3,000 cu. m per hr (NTP). In all, this liquid air 
separation installation delivers 9,900 cu. m per hr 
of oxygen at a purity of 99-5 per cent; 6,500 cu. m 
of nitrogen at a purity of 99-9 per cent and 
11-100 cu. m of 90 per cent pure nitrogen. 

The entire steel melting shop was built by a 
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The power house under construction at Rourkela. 


consortium including Friedrich Krupp and the 
Vereinigte Osterreischische Stahlwerke. This 
building, absorbing 45,000 tons of steel, was 
erected by Krupp, Stahlban, Demag, Jucho, 
Hein, Lehman, Rheinstahl Union Bruckenbau, 
and Siegener AG. The supply of 42 cranes with 
lifting capacities from 10 to 150 tons, came from 
the Krupp-Ardelt, Demag and Kampnagel. 

The soaking pit installation, by Westofen, 
consists of seven units, each with two furnaces. 
The useful hearth area of each furnace is 
19-2 sq. m, and the capacity is 100 tons. Coke 
or mixed gas is employed for heating. The 
soaking pits have an output of 1 million tons a 
year of 300 work days. In a pusher-type furnace, 
provided by Ofii, consisting of three furnaces 
with a length of 30m each, the slabs coming 
from the blooming mill via the scarfing shop, 
or from the stores, are heated. The finishing 
equipment of the plate mill, furnished by Ofag, 
has a continuous normalising furnace. 

The cold rolling mill by Siemag is equipped 
with a large continuous pickling plant, two 
reversing and two skin-pass stands of 1,700 and 
1,200 mm barrel length respectively, intended for 
the manufacture of motor car body sheet and 
tinplate. The finished sheet is normalised in the 
form of rings in a hood type annealing furnace 
(furnished by Ludwig) and later split to size. 
Siemag also provided the shear equipment. 
Demag was responsible for the hot tinning 
plant for tinplate manufacture. The | million 
tons of slab ingot are rolled to 720,000 tons of 
finished product, consisting of 200,000 tons of 
heavy plate, 300,000 tons of medium and wide 
strip in coils, 170,000 tons of sheet in coils and 
50,000 tons of tinplate. 


SERVICES 

The main current supply to the Rourkela 
steelworks is provided by a 6:6/0-4 kV network. 
A separate 33 kV line leads from the Hirakud 
power and transformer station to the rolling 
mills. The distribution gear is supplied by 
Siemens-Schuckertwerke, the transformers and 
the d.c. drive equipment for the rolling mills 
by A.E.G., and the a.c. drive equipment by 
Siemens. The cold rolls drive came from Brown, 
Boveri and Company, who also accounted for 
the entire lighting equipment for the steelworks. 
The latter’s railway system has a track length of 
125km. The rolling stock came mainly from 
Krupp Indien-Handelgesselschaft and Stahlwerke 
Bruninghaus. The diesel electric locomotives 
were of American origin. The extensive pipe- 
work system was supplied and erected by 
Mannesmann Rohreleitungsbau. 

The water supply for the steelworks is obtained 
from the Brahmani River; but since its quality 
doesn’t meet the requirements of the plant all the 






























































































year round, a clarifying and cooling system was 
installed by a consortium of German hydraulic 
engineers : — Mannesmann Rohreleitungsbau ; 
Klein, Schanzlin and Becker; Balcke and 
Vereinigte Rohreleitungsbau AG. The bulk 
of the civil engineering work was executed by 
Indian firms. The dirty water is returned to the 
river via a purifying and cooling plant. To ensure 
supplies throughout the year one of the Brah- 
mani’s tributaries, the Sankh River was dammed 
at its upper reaches. In the Brahmani itself 
a sill was built from which the water is led 
through an intake pumping station and clarifying 
system to the circulation system. 

In addition to the main production equipment 
the German firms also accounted for much of 
the ancillary supplies. Thus, Friedrich Siemens 
furnished two dolomite and three lime burning 
kilns each with daily outputs of 100 tons and 
120 tons. The Dorstener Maschinenfabrik AG 
was responsible for a dolomite brick plant, to 
produce 50 tons of tar dolomite in an 8 Four shift. 
For the provision of ingot moulds for the works’ 
own requirements a foundry was built by Fried. 
Krupp for an annual output of 30,000 tons of 
steel melting shop moulds and 10,000 tons of 
miscellaneous castings, including bottom plates 
and machine castings. A roll turning and 
grinding shop had been set up in the mill build- 
ings, the turning and grinding lathes coming 
from Messrs. Waldrich. Demag accounted for 
the entire hydraulic equipment of the mill. A 
central maintenance workshop, designed by 
Krupp-Demag, was constructed by Indian firms. 
The individual machinery was supplied by 
various domestic and foreign manufacturers. 
The central instrument control station for the 
receipt and evaluation of transmitted data 
from the entire steelworks complex, a signal 
box for the works system, and a large part of the 
extensive instrument and control equipment of 
the various plants, were by Siemens and Halske. 


WORKS TRAINING 


Great importance was attached by Krupp- 
Demag to training Indian engineers and skilled 
foremen. In these training programmes lasting 
one or more years, launched in 1954, both 
younger and experienced Indian engineers have 
been made familiar in Western Germany with 
the latest work methods. For Rourkela alone 
some 300 Indian engineers are being trained in 
Germany. In addition, Siemens-Schuckert- 
werke AG and Siemens and Halske AG have set 
up in Rourkela a large construction office, 
including extensive assembly shops, depots, 
stores, vehicle pools, etc. It is the headquarters 
for the work force engaged by Siemens on the 
site, comprising Indian engineers and commercial 
staff, as well as some 900 other Indian workers. 
This large number of local hands is being trained 
at the request of the Indian Government. The 
house of Siemens gives technical instruction and 
manual training to as many Indians as possible. 
The work group consists of 4 to 12 men under 
the supervision of one of Siemens’ German 
erectors. The latter act at once as instructors, 
as well as supervisors, to their Indian colleagues. 

To execute the Rourkela project it was neces- 
sary for hundreds of German engineers and 
erectors to work for some years in a confined 
area, where there was nothing but jungle before. 
Today there is an industrial complex, and 
separated from it by a line of hills a modern 
residential city where Indians and Germans live 
side by side. This new Rourkela town lies 6-7 km 
from the steelworks. It covers an area of 12 sq. 
km, and is divided into twenty districts linked 
with one another by a ring road. Five different 
types of detached dwellings with garden, a total 
of 7,500 units are being built. Nearly 4,000 of 
these were constructed by the end of 1959 and the 
current rate of completion is 100 to 150 a month. 

Following the latest schedule of work on the 
plants Rourkela is reckoned to be completed by 
April, 1961. The “ readjusted’ time schedule 
permits further delay, however, of four months. 
The major units calling for completion relate to 
the plate, strip and cold rolling mills expected to 
be operating during the fiscal year 1960-61. 
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Controlling Heating Systems in Buildings 


Though now claimed to be the most economical 
method for new installations, electric floor warm- 
ing systems require to be operated automatically 
to show to best advantage. This is apart from 
the time control to regulate their heating periods 
to off-peak hours. 

Experience has shown that indoor thermostats 
do not completely fulfil the demands of the 





Fig. I An outside element is used to detect 
temperature changes and initiate the heating cycle. 


system and therefore a differential arrangement 
with an outdoor detector has come into use. 
In this arrangement, the detector element is fixed 
on the north or east wall of the building and 
reflects to the heating system the changes in 
outdoor temperature, thus anticipating the 
internal heating requirements and counteracting 
the inevitable time lag resulting from indoor 
thermostats alone. The principle can be applied 
to water heating systems as well as to electric 
floor warming and block storage. 

One of the units that performs this function 
and also includes time regulation for off-peak 
periods, is the Repitrol Anticipator marketed 


by Heating Investments Limited, 45 Church 
Crescent, London, N3. The latest version—the 
B7—is transistorised and has the majority of the 
electrical parts “* potted.” By this means, there 
is a considerable reduction in size and also a 
gain in robustness. 

With the Repitrol system, the external tem- 
perature sensitive element is self compensating 
and so can have leads of any length to suit the 
building. It is also so small as to be not notice- 
able and therefore not unsightly. It is connected 
to the control unit on the switch board. 

The control unit has a time clock that will 
switch on the heating according to the time- 
temperature characteristics, either for night use 
only or for night use coupled with a boost 
(possibly using tubular heaters) at midday. 
There is also provision for cutting out heating 
altogether for a day, or more than a day, to 


the heating supply. A solenoid release on the 
time switch contacts allows them to handle a 
full ISA load. 

Settings for temperature control are made in 
two variables, the mid-temperature and _ the 
range. For example, from 30 to 60° F would 
have a mid-temperature characteristic of 45° F 
and a range of + 15°. A tapping strip on the 
controller allows a choice of mid-temperature of 
40, 45, or 50° F and ranges of +- 10, 15, or 
20°. This enables the operating characteris- 
tics of the controller to be adjusted to suit the 
particular building in which the system is 
installed, so offering the greatest efficiency and 
economy in operation. 

Apart from its use in buildings, where it 
applies chiefly, due to economic reasons, to those 
with floor areas greater than about 1,500 sq. ft, 
the system has also been used for soil warming 





Fig. 2. The control unit in its case requires little 
room. A socket is provided for a supplementary 
switch if required. 


save expense at weekends. An automatic boost 
period follows such a shut down to give a quick 
warm-up to the start of the week. 

Operation of the control unit is on the balanced 
bridge principle. The two variables are the 
outside temperature sensitive element and the 
time clock which drives a potentiometer con- 
tinuously. The combined signals of these two 
are used to operate a relay which in turn switches 


Fig. 3 The time clock, in conjunction with the 

outside element, switches the heating on and off. 

Adjustment can be made for both mean tempera- 
ture and range. 


in a nursery garden. One of its features is the 
adaptability; it matters very little what form 
the actual heating system takes, whether cables 
in the floor, block storage units or hot water 
circulation, the same detector and control unit 
can be used. It is capable of many variations 
to suit specialised operating conditions. 








Barge Manipulating Equipment 








Equipment installed for British Waterways to ease 
maintenance work on barges. 


Manipulating equipment designed to position 
barges for inspection and maintenance purposes 
in a new dry dock inside a workshop has recently 
been completed by Donald Ross and Partners 
Limited, Crawley, Sussex, for British Inland 
Waterways. The workshop is at Bilston, Staffs. 

The installation is designed so that barges 
can be manoeuvred and floated from a basin 
through a lock gate at the workshop door 
where they are clamped into the manipulating 
equipment. This is permanently fitted in the 
dry dock and consists of three large steel ring 
assemblies supported on steel roller beds grouted 
to the dock floor. Rubber tyred rollers in the 
dockside walls also support the rings. 

The shafts of the steel roller beds are made of 
stainless steel to obviate corrosion and are 
supported in Tufnol bearings. The three steel 
rings are interconnected by a fabricated steel 
beam and, when the barge is floated into the 
positioner and the dock drained, the barge settles 


on this beam. Screw-operated clamps are then 
used to secure the barge in the rings. 

The barge may be rotated into any position for 
the removal of worn plates and for their replace- 
ment either by welding or riveting. A heavy 
powered winch located on the dock side is used to 
rotate the barge. This drives a large sprocket 
with a continuous conveyor type chain wrapped 
around the centre ring assembly. When the 
repair work has been completed, the barge is 
made upright, unclamped and the lock flooded. 

This installation has many advantages. It 
facilitates the maintenance work, it reduces labour 
costs and enables barges in need of repair to be 
returned to service with the minimum of delay. 
Each barge weighs up to 9 tons and they are 
generally from 65ft to 70ft in length. The 
equipment was not only designed and made by 
Donald Ross and Partners, but it was also 
installed by them in cooperation with British 
Waterways engineers. 
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Reliable Bunker Level Indication 


With the increasing mechanisation of coal 
winning and preparation, the need for reliable 
indicating and control devices is becoming more 


important. This need is recognised, but many 
existing instruments fail because operating 
conditions are too severe. Instruments on a 


coal preparation plant must work in spite of 
vibration and in dusty and wet surroundings; 
they must be rigidly built, need the minimum of 
servicing, and yet have a high degree of sensitivity 
and reliability. 

Among several devices developed at the Coal 
Research Establishment of the National Coal 
Board is the CRE bunker level indicator. This 
operates on the principle that when the opening 
of a tube of relatively large bore (2 in), carrying 
a small flow of air at low pressure, is obstructed, 
the air current is readily diverted to another 
channel, incorporatiug an indicating device. 

As shown diagrammatically in the accompany- 
ing drawing, the level indicator takes its air 
through a simple injector, which creates a suction 
drawing air inwards through the injector pipe. 
Air for operation can be supplied by a centrifugal 
fan, or it can be taken from the coal washery 
blower. Below the injector is a delivery or 
detector pipe, which is placed in the bunker, and 
terminates at any predetermined level. Within 
this pipe is a butterfly valve, which is set and 
locked in a position to produce a small suction 
at the intake of the injector when the delivery pipe 
is unobstructed. If the coal level in the bunker 
reaches a point at which the flow of air from the 
pipe is obstructed, part of the air flow is diverted 
through the injector, and the injector tube is 
then under slight pressure instead of suction. 

A light flap switch is fitted in the injector 
intake. When the detector pipe is unobstructed 





the small suction moves the flap downwards and 
closes one set of electrical contacts. When the 
direction of air flow is reversed, the flap moves 
upwards, opening the first set of contacts and 
closing a second set. If there is no air flowing 
the flap is so balanced that the second set of 
contacts is closed, giving a “coal present” 
indication, that is, the device fails to safety. 

An alternative to the flap switch is used 
where the air supply is taken from the washery 
blower, because fluctuation in the supply may 
cause intermittent operation of the flap switch. 
This alternative is a hot-wire anemometer. 
With this, there is a slight thermal delay which 
has a time constant longer than that of the 
fluctuation in the air supply. The hot wire is 
included in a Wheatstone bridge circuit, and the 
out-of-balance signals have a polarity dependent 
upon the direction of the air flow. These 
signals are applied to a polarised relay. 

If the air supply fails, the natural convection 
currents from the hot wire give a “ coal present ~ 
indication, and the device fails to safety. The 
hot wire acts as a thermal precipitator, rejecting 
dust, and also acts as a drier; it is therefore 
unaffected by dust or moisture, and, of course, 
no moving parts are involved. 

The whole indicator is of simple construction; 
the 2in delivery pipe and other fittings are of 
standard type, and the fan may be of the common 
hearth blower variety. In a typical installation 
three of the units have been fitted, to indicate top, 
middle and bottom levels. The relays associated 
with either form of detection may be used with 
solenoid indicators, lamps or bells, or to actuate 
controls. Air at a pressure of 4 to 6in w.g. is 
recommended, and the air flow is of the order 
of 20 cu. ft per min. Twenty of these indicators 





Safety on Electrified Railways 


Extension of 25kV electrification by British 
Railways has naturally focused attention on 
matters of safety to railway personnel and 
passengers. A demonstration was staged by 
British Railways recently to show that there is 
no danger at all to passengers or anyone else 
going about his lawful business. Danger is 
only present if the safety rules are ignored. 

For the demonstration a steam locomotive 
was positioned under the overhead powerline 
at a station platform. Loops of copper wire 
were hung from the main wire over the loco- 
motive chimney and tender, and the locomotive 
was caused to make as much smoke as possible, 
with the blower on, as flashover is more likely 
to occur under such conditions than in clean, 
dry air. The copper loop over the chimney was 
then lowered to within 2in, at which point 
flashover occurred. 


During this test a man was on the locomotive 
footplate, and others stood on the station plat- 
form and held the locomotive handrail. One 
man stood on a steel plate on the station platform, 
connected by wire to the running rail, and held 
the locomotive handrail—he was thus under the 
same conditions as if he had stood directly on 
the rail. All the men taking part in the test were 
perfectly safe during the flashover, as the current 
went directly to earth through the _loco- 
motive. 

To show what could happen if the safety rules 
were not observed, a dummy man was placed 
astride the boiler of the locomotive and pulled 
up into a sitting position while the overhead 
line was energised at 25 kV. When the dummy’s 
head was |in away from the line, flashover 
occurred, with what would obviously have been 
fatal results to a live person. This demonstration 
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are now in operation at British collieries (with 
100 or more under construction), and some have 
been working for nearly two years, giving com- 
plete satisfaction. 


was repeated with the dummy on top of the 
coal in the tender, with the same results. Finally, 
high voltage surges were sent through the 
overhead lines to simulate thunderstorm con- 
ditions. Once more, the current earthed 
harmlessly through the locomotive. 

It was pointed out that the railway rule 
which prohibits certain classes of men from 
working within 9 ft of an overhead wire unless 
the current has been cut off, had nothing to do 
with the maximum distance across which an 
electrical discharge could pass. In fact, a 
person might safely approach a live overhead 
line much closer than 9ft. Such a _ person 
might, however, be using a long tool or piece 
of equipment, which could inadvertently be 
brought into contact with the wire. The 9 ft 
safety distance allows for normal work without 
any risk of accident. 





Flashover from a 25 kV line to earth through a locomotive is quite safe . . 


. . but if a man takes the discharge, this dummy shows what happens. 








On the Shelf 


By Frank H. Smith 


A piece of grape-vinery has reached me 
which, in its implications, is aghaster than 
anything I have heard from long since or 
even before that. I am told (and I have no 
reason to disbelieve it) that a projected library 
attached to an educational establishment pro- 
poses to install closed circuit television. After 
ali that librarians have said about the goggle-box 
it comes to this. I understand that it is to 
overcome separation of buildings. A fellow in 
building A rings up the library and says have 
they got such and such a journal, whereupon 
I suppose a stooge puts it on the table, opens 
it at the page required and then the fellow reads 
it on his screen. But who turns over? Or 
perhaps I am being pessimistic. Perhaps it is 
for use with film? 

I've no doubt that there is more in this than 
meets the eye (and I look forward to seeing the 
full story one day) but I have a nasty feeling that 
in their efforts to give as much assistance as 
they possibly can—and librarians have a weak- 
ness that way—they are not only doing themselves 
harm but also reducing one of a research worker's 
instincts—to find out for himself. 

The Fire Protection Association journal for 
January, 1960, reviews one of the most disastrous 
years (speaking fireways) ever. Everybody will 
remember the three particularly mentioned, 
that at Ilford, the MV Seistan in the Persian 
Gulf and the Rolls-Royce fire. 1 was irritated 
by a reference to a domestic oil heater that can 
be safely carried about due to an automatic 
cut-out. The name was not given. This dis- 
inclination—which is common in journalism— 
to mention a name for fear of giving a bit of a 
free advert. has always struck me as a remarkable 
example of small-mindedness. Which ? flourishes 
on this disinclination, of course. 

I do not suppose that Chapman and Hall will 
ever follow the rock ’n’ roll cult and call them- 
selves Chapman 'n’ ‘All but that is how I have 
got into the habit of thinking of them. Which 
leads me into telling you of a book that I feel I 
have left lying in the bottom of my drawer (the 
circular that is, not the book). Scientific Russian 
is by George E. Condoyannis and the 225 pages 
cost 28s. C & H suggest I have the tome on 
7 days’ approval after which, if I retain it, 1 ask 
them to invoice me through a bookseller of whom 
I supply the address. But perhaps I am privi- 
leged and Tom, Dick or Harry will have to pro- 
vide credentials? Try it on. 

Is it passed right to left or left to right—that is 
the problem suggested by the Hull Commercial 
and Technical Bulletin of Kingston upon Hull 
Public Libraries for February. The title of the 
Bulletin is “ Ports and Port Operation ’* and, as 
usual, it lists their comprehensive additions for 
the month as well as giving brief details of the 
district interloan scheme. There are some par- 
ticularly intriguing titles in their Agriculture 
additions. “How to make earthworms pay ~ 
sounds like some kind of refined torture that 
should be brought to the notice of the RSPCA. 

The Institution of Engineering Inspection has 
got the habit and has changed the name of its 
Journal as from January-February to The 
Quality Engineer. Of course all these name 
changers make things simple for posterity by 
continuing their volume numbers as though no 
change had ever been made. Thus Quality 
Engineer starts at Volume 24. Now we need 
some Association of Progress Chasers to produce 
a Quantity Engineer, or perhaps a branch of the 
surveyors already has it in mind? 

In an avis a leur collégues the Société des Ingéni- 
eurs Civils de France advises us that their deux 
publications (Mémoires et Bulletins) will be fused 
into une seule monthly appearing in the courant 
of the first decade of chaque mois. She will be 
in the format 19-5 x 29 cm and the titre resting 
Mémoires 1.C.F. 
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Beyond Systematic Doubt 


Fads and Fallacies in the Name of Science. 
by MARTIN GARDNER. Dover Publications, 
New York; and Constable, London. (12s) 


Human gullibility permits a wide variety of 
crackpot theories, strange cults and worthless 
panaceas. It is startling to discover how many 
of them there are, how large their following is, 
what strong support some of them have received 
from eminent persons. The witty, scholarly, 
authoritative and highly amusing exposure 
presented in this book serves a useful purpose. 

There are sundry theories about the shape of 
the earth. Flat-earthers are rational in compari- 
son with others, such as, for instance, the devoted 
followers of one Cyrus Reed Teed. He taught 
that the whole cosmos is like an egg. We live 
on the inner surface of the 100 miles thick shell 
and inside the hollow are the sun, moon, stars, 
planets and comets. This picture of the universe 
provided the basis for a cult that flourished widely 
right into the present century on both sides of 
the Atlantic and was particularly popular in the 
anti-cultural climate of the Nazi movement. 
Even more recent is belief in the story of strange 
happenings within the solar system as recounted 
in a book entitled Worlds in Collision, by Dr. 
Immanuel Velitkovsky. It was published in 
1950 and became a best seller. In Mr. Gardner’s 
account of the theory one may read: “A giant 
comet once erupted from the planet Jupiter, 
passed close to the earth on two occasions, was 
tamed by Mars in a love affair that produced a 
brood of smaller comets, then finally settled 
down as the planet Venus. The comet’s first 
encounter with the earth was during the Israelite 
Exodus of 1500 Bc. It caused the earth either 
to stop spinning entirely or to slow down 
suddenly—Velikovsky isn’t sure which.” The 
theory is typical of a great number that seek, 
with the invention of astronomical and terrestrial 
catastrophes, to establish a link between science 
and a literal interpretation of The Bible. 1 have 
recently met distinguished scientists who were 
impressed by Velikovsky’s views. 

Strange geological theories designed to refute 
evolution are in the same class. Hilaire Belloc 
was a vociferous supporter of these. Gardner 
comments on him dryly: ‘The lacunae in 
Belloc’s scientific knowledge are equalled by the 
heights of his cocksureness.”’ 

Pyramidology, which tries to establish a link 
between archaeology and history, reveals a 
similar mentality, as do many theories about 
foreign heavenly bodies believed to visit the 
earth or at least the solar system. Sometimes 
it is a wandering star from outer space ; sometimes 
flying saucers. The attraction of these theories 
is psychologically interesting. Those who dip 
into a popular book on astronomy may well be 
frightened to learn how far away is the nearest 
heavenly body from our solar system, how far 
even is the earth from the nearest planet. It 
may well be comforting to be told that we are 
not quite so isolated all the time; that stars, 
comets, even manned vehicles intrude occasion- 
ally into our neighbourhood, that we are, as it 
were, on the celestial visiting list. One need 
only remember the popularity enjoyed by Sir 
James Jeans’s quite untenable theory of the 
origin of the planets. He believed that once 
upon a time a very big star passed near the sun. 
its gravitational pull was so great that it wrenched 
substance out of the sun, which protruded in 
the form of a cigar and, after breaking off, 
condensed into a number of drops, which formed 
the planets. For some reason, not mentioned 
by Jeans, the passing star failed to pull the sun 
along with it, or even to retain the cigar-shaped 
extrusion in its own vicinity. The sun did not 
lose permanently in the tug of war for the material 
out of which the planets were made. Gardner 
does not include this theory in his list, and 
rightly so. It did not develop into a cult and 
was, indeed, no more than a momentary lapse 
in a writer who tended to publish his first 
thoughts too quickly and who sadly lacked self- 


criticism. But it helps one to understand why 
any theory that includes a visiting star and a 
cosmic cataclysm enjoys wide support. 

Those who say of dowsing and other forms of 
divining that * there may be something in it” 
should read the chapter entitled ‘* Dowsing 
Rods and Doodlebugs.”” They will be dis- 
illusioned. There is a vast literature on this 
subject. Voluminous records are produced all 
the while to show how rods, pendulums, twigs, 
or other devices, sometimes the diviner’s bare 
hands, have served to detect underground water, 
oil, precious metals. Diviners have claimed to 
be able to use the swing of a pendulum for 
distinguishing metals, paintings by different 
artists, different coloured papers, drugs, plants, 
sexes. Published statistics in support of the less 
extreme claims may suggest that the dowser’s rod 
is a suitable subject for scientific research. But 
Gardner shows that such statistics are character- 
ised by a complete lack of control experiments. 
Yet they are accepted in authoritative circles 
without scrutiny, which is disquieting. The 
author points out that “‘ water dowsing is far 
from a harmless and inexpensive superstition. 
At the moment untold numbers of dowsers 
throughout the entire world are being paid 
handsomely for their services.” 

As with the physical sciences, so with the 
biological ones. Any queer fantasy that has 
been wrapped in a shabby cloak of pseudo- 
science can obtain admission to the most 
reputable intellectual circles, provided only that 
it possesses some quality of spurious attractive- 
ness. The origin of life is a baffling theme, and 
a legitimate one for scientific inquiry. But 
hitherto it has attracted a great deal of wild 
speculation and a negligible amount of serious 
scientific thought. There was Butler Burke’s 
claim, not substantiated by anyone else's 
observation, to have produced primitive artificial 
semi-organic forms from lifeless substance. It 
caused a stir at the beginning of this century. 
Later, in 1937, Littlefield looked at salt crystals 
under the microscope and believed that, with 
the help of invocations, they assumed shapes 
determined by the viewer's method of thought 
control. In general, the minuteness of microbes 
seems to hold so much fascination for many that 
but little room is left for any critical faculty. 
Lord Kelvin was one of the defenders of the 
belief that microbes are constantly entering the 
earth’s atmosphere from _ interstellar space. 
This theory has more recently been revived by 
two Swedish scientists. Yet there is not one 
shred of evidence for it and no one has been able 
to say what propelling force could dislodge a 
microbe from its nutrient soil on a distant 
planet and transport it to the earth. 

Among the odd biological theories that have 
had wide support, by far the most vicious ones 
are the racial theories that have sought to recruit 
science in a war against Jews and negroes. They 
are presented in a chapter entitled ‘* Apologists 
for Hate.” It is surprising to learn that Martin 
Luther was prominent among these apologists. 
** His solution of the German ‘Jewish problem’,” 
says Gardner, “* was a simple one. Drive them 
out of Germany.’ Luther recommended that 
their synagogues or schools should be set on fire. 
that their houses be broken up and destroyed, 
that they be put under a roof or a stable like the 
gypsies, in misery and captivity. In America, 
a clergyman, the Reverend Buckner H. Payne, 
writing in 1867, reached the conclusion that the 
negro is an animal without a soul, and similar 
views, purporting to have the backing of scientific 
proof, have enjoyed popularity on both sides of 
the Atlantic during this century. But a change 
has come about recently. Gardner says that: 
“No recognised professors of anthropology 
have given scientific sanction to racial hatred, 
and the acceptance of racist books by leading 
publishers has virtually ceased since 1935.” 
But one must not forget that it went on till then. 

Medical fads provide an even more lucrative 
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form of crankiness than dowsing. Some of 
them must owe their prestige to names that make 
them sound scientifically respectable to the lay- 
man: iridiagnosis, zone therapy, chyropractic, 
naturopathy, dianetics, orgonomy. The flimsy 
pretence by which medical quacks support their 
preposterous claims is as astounding as the 
enormous financial reward that they extract 
from a vast number of willing dupes. Some 
case histories make distressing reading, like the 
case of the diabetic when a quack doctor per- 
suaded him to give up insulin; he died within 
three weeks. Others are merely amusing. Dr. 
Ruth Drown has been exposed by a scientific 
investigating committee but continues to have 
thousands of followers. She once treated the 
actor Tyrone Power and his wife for the conse- 
quences of a motor accident. They were in 
Italy at the time and she treated them by short 
wave therapy from California. Gardner remarks 
that “‘of course, Dr. Drown makes a more 
= contact with her patient. She sends 
a bill.” 

Among other creeds discussed and, I think, 
successfully exposed are homeopathy, osteopathy 
phrenology palmistry, graphology, extrasensory 
perception, eccentric sexual theories. But enough 
has been quoted to illustrate the range of this 
study. The author is obviously well acquainted 
with the essentials of true science in many of 
its branches. He is able to refute the fads and 
fallacies by facts, which is not always as easy as 
one might think. He has enough understanding 
of people to give excellent pen portraits of some 
of the inventors of fads and fallacies. 


How can it be, one may ask, that in this 
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scientific age there can be so much ignorance 
and superstition? But it is just the prestige of 
modern science that brings adherents to any fad 
or fallacy proclaimed in its name. The promoter 
of these crackpot theories is “ riding into promi- 
nence,”” says Gardner, “* on the coat tails of reput- 
able investigation.’ One cannot expect laymen 
to distinguish between true and pseudo-science. 
In these days of the fragmentation of science, 
moreover, One cannot expect even a scientist 
to make the distinction when the theory belongs 
to a scientific field remote from his own. In 
90 per cent of the total field of scientific know- 
ledge everyone of us is a layman. We realise it 
when we turn the pages of Nature. Those capable 
of critically assessing a new theory propounded 
in the name of science have not become more, 
but less, numerous in our scientific age. Criteria 
by which to recognise a crackpot theory are 
becoming more difficult. 

This is why many scientists may well think 
that Gardner has been misguided in his selection. 
Some will call him unjustly critical of Veli- 
kovsky’s Worlds in Collision, of dowsing, of 
homeopathy, of extra-sensory perception. Some 
may think, on the other hand, that he was too 
indulgent in accepting other theories. They 
may wish to see the list of fads and fallacies 
extended by inclusion of general relativity or 
psychoanalysis. Is the distinction between them 
and pseudo-science really subjective? Or is 
there a valid criterion? 

Convention, tradition, orthodoxy are no 
criteria. Every important achievement in science 
has found itself in conflict with established views. 

Common sense is no criterion. The atomic 
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theory, quantum theory, the concept of the 
electron, general relativity all violate the judgment 
of common sense. It can indeed be shown to be 
axiomatic that the basic generalisation of 
modern physics and common sense are irrecon- 
cilable. Physics is none the worse for that. 

The character of the originators of the crackpot 
theories sometimes provides a clue. Gardner 
shows that they are often paranoid. But this is 
true only of the eccentric cosmologists, rarely 
of the very shrewd medical quacks. 

Yet there is a criterion, I feel sure. A true 
theory fits into the general scheme of knowledge; 
it stands on a number of supports; it can be 
arrived at from a number of different directions. 
But a false theory is isolated. Quantum theory 
does not depend solely on Planck’s experiments 
with radiation. It can be shown, independently 
of these experiments, that a world in which 
energy changes were by infinitely smali amounts 
could not resemble the world we live in. Relati- 
vity theory could have been predicted without 
the Michelson-Morley experiment, and from 
both observational and theoretical considerations. 

The same cannot be said for any of the 
theories listed in Mr. Gardner’s book. None 
of them has the necessary multiple support of a 
true scientific theory. None could have been 
predicted from general considerations. None 
dovetails into the general system of scientific 
knowledge. None has that explanatory power 
that is so great a merit of true theories such as 
quantum theory, relativity, psychoanalysis. None 
suggests new paths to explore. Gardner has 
selected well. 

REGINALD O. Kapp 





To Master the Depravity of Furnaces 


Practical Ironmaking. By G. D. ELLiotr and 
J. A. Bono. The United Steel Companies 
Limited, Sheffield, 17. (40s) 

** Practical ’’ is the key word in the simple and 

effective title of this book, for it is written 

specifically for the practical furnace operator— 
the man who has to make the iron in the quantities 
and qualities demanded by his management, and 
at a cost they will approve. “It is believed,” 
say the joint authors, “* that the ironworks will 
be one of the last places where the practical 
man will be king.” Like any other manufactur- 
ing process, ironmaking can be, and of course 
has been, studied theoretically, and valuable 
data have been accumulated over the years until, 
today, there are established and well documented 
theoretical explanations of what goes on inside 
a blast furnace. The chemical reactions are 
basically straightforward, and the mechanics of 
furnace design and operation are, in principle, 
equally simple. It would not be true to say 
that no man can be a blast-furnace operator 
without having a profound knowledge of the 


theory of his subject. Blast furnace operation, 
like deep-water navigation, has thrown up some 
highly individual characters in the past who 
achieved remarkable results without much 
theoretical knowledge. But it is true to say that 
an operator of today will have, and make con- 
siderable use of, the theoretical data available. 
Why, then, the emphasis on “ practical ”*? 
Simply because, as the authors explain, blast 
furnace operation is not always so neat and tidy 
as the theories would imply. There are too many 
variables. Even the weather can have an 
important effect on the working of a furnace. 
Besides, the chemistry of the subject, though it 
looks simple on paper, is really extremely 
complex and subject to rapid variations. No 
one can see what is happening inside a furnace 
and by the time an operator notices an outward 
indication of internal change, several hours will 
have elapsed since the actual change took place. 
In addition, he cannot see the effect of remedial 
measures until a further period of some hours has 
passed. So there are many times when a 


furnace operator is on his own. Only experience 
plus, sometimes, a sort of sixth sense, will help 
him. But experience takes time to acquire, 
sometimes it is dearly bought, and sometimes an 
emergency will occur which is new to the parti- 
cular operator: “*...no one man can live long 
enough to experience the full depths of depravity 
to which a furnace can sink.” 

It is the purpose of this book then, to gather 
together, from the authors’ own experience, and 
from other sources, as much practical informa- 
tion as possible on the day-to-day working of a 
blast furnace, and to present it in a way in which 
the operator can make use of it. Because it is 
intended for a specialised type of worker, in a 
comparatively limited field, the book can never 
have a large readership, but it can and does, 
represent an outstanding contribution to the 
sum of knowledge in a sphere which has not 
hitherto received a great deal of attention. 
It sets out to be practical and it does that in good 
measure. 

W. K. V. GALE 





Confusion of Liabilities 


International Problems of Financial Protection 
Against Nuclear Risk. Atomic Industrial 
Forum, 3 East 54th Street, New York 22, 
New York, USA. ($6) 


A year of deep, careful study by a team supported 
by the Harvard Law School and Atomic Indus- 
trial Forum has produced this report which 
considers the legal policy issues resulting from 
land-based nuclear operations by American 
firms at home and abroad. The scope of the 
investigation excluded all types of nuclear 
propulsion plant. 

Although the authors say that the work may 
be read by the non-legal mind, and they have 
succeeded in achieving this, it is unlikely to 
interest those engineers whose work is mainly 
technical. Senior executives concerned with 
liability, financial, insurance, contractual, agency, 


licensing, technical aid agreements and related 
matters will find the whole report a sound 
consideration of most of the major issues likely 
to arise in these fields. The effects and remedies 
in countries with non-Civil code based law 
(English, American and similar systems) are 
treated in detail. 

One of the more startling incidental results of 
the study is to show the great responsibilities 
which exporting organisations may be under- 
taking in the absence of international treaties 
and specific legal inter-relationships. 

Although viewed through the eyes of American 
commercial and industrial interests, the issues 
given in the report are quite general and might 
arise within and between other countries. 

The summary, which occupies 12 pages, is 
rather long. It would have been much simpler 


to say that the study group considered all the 
major American legal theories and practices 
relevant to liability for nuclear plant operation 
and concluded that, with the two major reser- 
vations of financial limit of compulsory insurance 
cover and relative priority of personal and 
property claims and some minor reservations, 
the OEEC Draft Convention on Third Party 
Liability in the field of nuclear energy (given as 
an appendix to the report) is a sound basis for 
setting a minimum standard of safety. The legal 
formularies and agreements of scope and 
authority of the national courts and any inter- 
national organisations were shown to need 
considerable modification. 

An index would have been useful as well as 
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the table of contents provided. The references 
are rather difficult for the average reader to 
follow unless he happens to have the aid of a 
law librarian. The acknowledgments would 
have been better at the end of the text rather 
than at the beginning, where they are a dis- 
traction. 

The study team recommends that an inter- 
national body should be established to assess 
insurance risk, but not to provide the insurance 
cover. If this advice is followed, a reading of 
the report would be a good preparation for 
those taking part. 

The practical basis used by the United States 
Atomic Energy Commission for assessing the 
insurance risk is outlined, taking factors such as 
siting, population density, quantity of radioactive 
material in the facility, type of plant, thermal 
power, plant utilisation, operating requirements, 
technical qualifications of staff and the inherent 
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and designed safety features into consideration. 

The range and thoroughness of the authors’ 
work make it difficult to give more than a 
selection of some of the questions which are 
posed and discussed. Some of the more impor- 
tant are: the bringing of legal actions in different 
states; enforcement of foreign judgments; inter- 
state difficulties in federations; time limitation 
for commencement of proceedings; financial 
limits; detection of genetic damage; appli- 
cability of industrial injuries Acts, and compen- 
sation; the violability of hold harmless clauses 
in contracts; damages for more than one incident 
or for a single incident involving several countries ; 
responsibility for joint enterprises (e.g. OEEC): 
and hiding behind foreign subsidiaries of limited 
financial assets. 

Responsibility for nuclear plant is considered 
also in the light of the well known legal topics 
of Conflict of Laws and Laws of Evidence. 
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In view of the importance of the responsi- 
bilities involved, the lack of international agree- 
ments and the slow growth of national 
legislation, the study team has produced a most 
interesting survey, which is sufficiently general 
to be used very widely as a guide to the problems 
which must be solved nationally and _ inter- 
nationally. 

Tables of statutes and judgments showing the 
weight given to each would have been helpful 
and also footnotes showing when and how there 
were divisions of opinion among the study team. 

This report would be a worthwhile addition 
to any industrial library because it is not only 
the operator of the nuclear facility who may be 
threatened with proceedings. The design organ- 
isation and erection firm may find very con- 
siderable difficulties in reaching acceptable 
terms for nuclear contracts. 

J. C. B. WILLIAMS 





Likely Calculations 


Some Aspects of Analysis and Probability. By 
[RVING K APLANSKY, EDWIN Hewitt, 
MARSHALL HALL Jr. and ROBERT For TET. 
Surveys in Applied Mathematics, Vol4. John 
Wiley, New York ; Chapman and Hall, London. 
(72s) 

Fourth in a series of “Surveys in Applied 

Mathematics," which is a joint project of the 

Office of Naval Research and Applied Mechanics 

Reviews, the present volume contains four 

survey articles. 

The first, by J. Kaplansky, is entitled “‘Func- 
tional Analysis.” A special kind of * function 
spaces’ is called ** Banach spaces.”’ Defining 
these Banach spaces poses some problems. In 
this article the progress made in solving these 
problems is reviewed, together with developments 
in locally convex spaces and their operators, 
Banach algebras, and group representations. 


In a second article, “* A Survey of Combinatorial 
Analysis,” by M. Hall, Jr., the author tries to 
explain combinatorial analysis by saying that it 
deals with problems of arranging objects accord- 
ing to specified rules and finding out in how 
many ways this may be done. The article deals 
with topics of this kind, namely: (a) problems of 
enumeration; (b) theorems on choice; and 
(c) the existence and construction of designs. 
The third article “A Survey of Abstract 
Harmonic Analysis,” by E. Hewitt, is concerned 
with the present state of certain parts of the 
abstract and classical theory of Fourier series 
and integrals. These parts are: the algebra of 
all integrable functions in a locally compact 
group; the algebra of random measures in a 
locally compact Abelian or compact group; and 
some other spaces in locally compact Abelian or 


Advances in Probability Theory,’ by R. Fortet, 
deals with: sums of independent random 
variables; general random elements; functionals 
of random functions; the theorems of Kolmo- 
gorov and Smirnov; tests and _ estimation 
relating to stochastic processes. 

In the preface to the book Professor F. J. Wey! 
says that these survey articles are aimed at a 
broader, mathematically literate, audience, as 
in possible application to problems in the field of 
engineering. But in my opinion, this book, 
which is written in an abstract style, is too 
theoretical to be understood by engineers. For 
this reason, and also because it would take some 
months for a pure mathematician to read and 
review the book properly, it has been considered 
only desirable to enumerate the contents. 


J. A. v. Db. HEIDEN 





New Books 


On Helical-Spring Suspension. By Lars G. LipIN. 
Transactions of Chalmers University of Tech- 
nology, 210. The University, Gothenburg, Sweden. 
(15 kr) 

An account of work carried out at the Institute of 

Machine Elements at Chalmers to determine the 

natural frequencies for spring-mounted systems, with 

special reference to helical springs. 


Theory of A-C Circuits. By SyLVAN Ficu and James L. 
Porter. Macmillan. (35s) 

The basic theory of a.c. circuits is developed so as to 

establish a sound foundation for the study of modern 

network and communication theory. The authors 

have drawn upon their teaching experience at Rutgers. 


Colliery Year Book and Coal Trades Directory, 1959. 
Iliffe and Sons. (40s) 

The latest issue of a compendious directory including 

particulars of organisations, mines, coal trades, and 

who’s who in coal in Great Britain, together with coal 

mines in Europe and the USA. Over 150 pages are 

occupied by statistical tables. 


Functions of Complex Variables. 
FRANKLIN. Pitman. (25s) 

An introduction to the general properties of an 

analytic function of a single complex variable, with 

considerable emphasis on such topics as conformal 

mapping and residue theory. 


High Altitude and Satellite Rockets: a Symposium 
Held at Cranfield, July 1957. Published jointly by 
the Royal Aeronautical Society and the British 
Interplanetary Society. (32s 6d) 

Sponsored by the RAS, the BIS, and the College of 

Aeronautics before the Russian and American 

satellites were launched, this was the first symposium 

of its kind to be held in this country, drawing con- 
tributions from British and American authors, 
together with a statement of Russian plans. 


Thermodynamics and Statistical Thermodynamics. 
By Joun Getpart ASTON and James JoHN Fritz. 


By PuHivip 





compact groups. The final article, ‘ Recent 
John Wiley, New York; Chapman and Hall, 
London. (66s) 


Although based on a one year course for graduates 
at Pennsylvania State University, it is suggested that 
the book is sufficiently self-contained to form a 
useful reference book for chemists. Some four 
hundred problems on the development of principles 
are given. 


La Couleur dans les Activités Humaines. By MAuRICcE 
Dériperé. 2nd edition. Dunod, 92 rue Bonaparte, 
Paris 6. (3,800 Fr) 

The psychological and physiological implications of 

the use of colour, and the effect of lighting on colour. 

In addition to environmental uses of colour, signal 

and code applications in industry, business and the 

home are considered. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Construction 


Glass in Buildings. 
St. Helens, Lancashire. 


PILKINGTON BROTHERS LTDb., 

* Insulight hollow glass 
blocks for constructional as well as lighting 
purposes, in houses, shops and factories. Also 
cast glass for heat and radiation absorption. 
Several leaflets. 

Steel Buildings. RECONTAINERS Ltp., Green Lane, 
Hounslow, Middlesex. *‘* Romney” semi-circular 
section buildings of steel ribs and galvanised 
sheeting. 35 ft spar. Leaflet. 

Australian Timber. W. W. Howarp BrorHers & 
Co. Lrp.. 4 Stanhope Street, London, NWI. 
Jarrah and Karri timbers exported by the Kauri 
Timber Co. of Australia. Mechanical properties 
and differing uses described in illustrated booklet. 

Cable Rack. Savace & Parsons Ltp., Watford, 
Herts. “ Spur’ cable racking system based on the 
Spur shelving system. Wall mounting and free 


The Reviewers 


Professor R. O. Kapp, B.Sc. (Eng.), M.LE.E., is 
Emeritus Professor of Electrical Engineering, Uni- 
versity College, London, and consultant to Kennedy 
and Donkin on railway electrification, power trans- 
mission and power stations. He is a past chair- 
man of the British Society for the Philosophy of 
Science, and has published many books and papers 
on electrical engineering, the presentation of tech- 
nical information and scientific theory. His latest 
book is Towards a Unified Cosmology. 


Mr. W. K. V. Gale, is Midlands correspondent of 
ENGINEERING and the Operation and Maintenance 
Editor. 


Mr. J. C. B. Williams, A.M.I.Mech.E., Associate 
1.E.E., is the engineer-in-charge of administration 
in the atomic energy department of Babcock and 
Wilcox Limited, London. He has taken an interest 
in liability aspects of nuclear energy for some years. 


Mr. J. A. v. d. Heiden is a statistician in the Bataafse 
Internationale Petroleum Maatschappij N.V., of 
the Royal Dutch-Shell group. He is a member of 
the Operational Research Society (UK) and the 
Vereniging van Statistiek. 





standing components for all sizes of cable. 
Illustrated folder. 
Crane Bay Buildings. Cose_ey BuiLDINGs LTD., 


Lanesfield, Wolverhampton. Standard buildings 
designed for including overhead cranes up to 
10 tons capacity. Lifting beam for crane erection 
included. Illustrated booklet. 

Translucent Sheeting. LAM P astics Ltp., Tolpits, 
Watford, Herts. Uses of coloured Unilux sheeting 
for decorative purposes; dimensions and colour 
range indicated in six colour leaflet. 

Woodwork. James LonGLey & Co. Ltp., Crawley, 
Sussex. Examples of craft woodwork for archi- 
tects and also of prefabricated buildings. Ilus- 
trated booklet. 
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Supplement ; 


I, Dismantling 

2. Structura] Steelwork 
3. Stee] Stockh 
4. Cement 


5. Iron & Stee 
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| Scrap 
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Materials Hand; 
8. Rails & Sidings 
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installed the 
wu. refractory linings 


Gas from oil at the new Segas Isle of Grain plant is the latest 
development in British fuel production. A high standard of 
refractory brickwork is called for in the lining of these 
ducts and the installation of the arches and domes. Both 
workmanship and materials must be of the highest quality. 










R. B. Hilton Limited carried out 
the work using materials supplied 
by General Refractories Ltd. A 
team of experienced craftsmen 
worked under the supervision of 
the Area Manager and the 
personal scrutiny of one of the 
company’s directors. 


> “V” Block Arch 
blocks 






Further details of Hilton’s services Stepped arches 


will gladly be provided on request. 


Catalyst 


ONE OF ff tila support dome 





Burner block 


Blackheath 
R. B. London S.E.3 
HILTON Telephone: LEE Green 4512/6 
LTD Sales & Technical Office, Hilton’s Wharf 


Telephone: GREenwich 485116 
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Napier De-icing 
Licence Arrangement 


NaPieR, the ENGLISH ELectric Group 
aviation company, have been granted 
exclusive rights for the manufacture, 
use and sale in Britain and Europe of 
de-icing and de-misting coatings of the 
Sierracin Corporation, of Burbank, 
California. 

The coatings are known as_ the 
“ Sierracote *’ and “ Sierraglo”’ pro- 
cesses. Sierracote is a transparent con- 
ductive coating used for the heating of 
aircraft windscreens and cockpit cano- 
pies. Napier’s “ Spraymat” de-icing 
system is already used on numbers of 
civil and military aircraft and * Sierra- 
cote” will be complementary to this 
system. 

Plastic materials can be formed to 
shape before or after the application of 
Sierracote which may be produced with 
a specific resistance of between 6 and 
90 ohms per square unit of area. It is 
this development which enables irregu- 
larly shaped areas to be heated uni- 
formly and it is claimed for the process 
that it is quite free of local ** hot spots.” 


Scientific Instrument 
Makers’ New Members 


Two new members have been elected to 
the SciENTIFIC INSTRUMENT MANUFAC- 
TURERS ASSOCIATION. The Association 
now has 145 full-member and 28 
associate-member firms. 

The new companies are KDG INstRu- 
MENTS Limited of Crawley, Sussex, who 
make measuring, indicating and record- 
ing instruments, mainly for pressure, 
liquid levels and for temperature; and 


Joyce Lorst and Company of the 
Team Valley Estate, Gateshead-on- 
Tyne, makers of electro-optical and 


electronic instruments. 


Transatlantic 
Point-to-Point Link 


Collaboration in the field of point-to- 
point communications is to follow the 
signing of an agreement between 
MARCONI’S WIRELESS TELEGRAPH Com- 
pany and Hermes ELectrronics (USA). 

Among the diverse communications 
activities of Hermes are their interests 
as consultants to the Ace High project 
of SHAPE, to the Ministry of Defence 
and to the Norwegian Government. 
The Marconi company’s experience 
stretches to every major and many not 
so big countries in the world. 

Both companies will become licensees 
for certain of each other’s products 
and the two will work together on plan- 
ning and supplying complete systems. 


Water and Waste 
Treatment Agreement 


HEAD WRIGHTSON & Company, the 
Tees-side engineers, have concluded an 
agreement with the BeLco Division of 
BoGue E.ecrric, of Patterson (USA) 
which will give them rights in the design, 
engineering and building of water 
treatment and trade waste disposal | 
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plants anywhere in the world apart from 


| North America. 


Belco have installed some of the 
world’s largest demineralisation plants 
at chemical works, oil refineries and 
nuclear stations. 

Design and manufacture of the equip- 
ment is to be handled by HEAD WRIGHT- 
SON Processes Limited, who have 
offices at Old Street, London, EC. 


Invest in Britain 
Office in New York 


The tide of United States’ investment in 
British industry was running more 
strongly in 1959 than ever before. Two 
major examples were in aluminium and 
in bearings. 

Now the American industrialist who 
becomes interested in setting up in the 
United Kingdom can go direct to the 
new UK Industrial Development Office 
in Park Avenue, New York, for infor- 
mation. 

To the foreign businessman Britain 
has three major attractions. It has its 
own substantiai market, it is a gateway 
to the Commonwealth and it is the leader 
of the European Free Trade Area, which 
contains the consumer goods markets 
of Scandinavia and a number of coun- 
tries whose demands for capital goods 
are likely to become effective either 
through the World Bank or the Inter- 
national Development Association. 

In the first eight years after 1950 the 
value of United States investments in 
the United Kingdom exceeded $2,000 
million and the pace appears to be 
increasing. 

Until the creation of the new office 
information on setting up to manufac- 
ture in this country had come from the 
Commercial Section of the Washington 
embassy and Consuls throughout the 
United States. Some of the Regional 
Development Associations have per- 
manent representatives in New York 
and the Northern Ireland interests have 
been particularly active. 

These will all now cooperate in the 
work of the new centre. Its chief, 
who was a senior official in the Board 
of Trade’s tariff section and who was 
involved in the European Free Trade 


Area negotiations, will have as_ his 
deputy the Northern Ireland repre- 
sentative. 


UK Building Firm Plans 
Australian Expansion 


| Close upon the opening of the new 


Castrol building in London, its builders 


—the HAMMERSON PROPERTY AND 
INVESTMENT TRUST—are planning a 
£6 million development with large 


multi-storey shopping facilities at its 
centre, in the middle of Melbourne, 
Australia. The company has bought 
the Royal Mail Hotel which will be 
demolished as part of the site clearance. 


German Air Force 
Navigation Aid Order 


Amid all the uproar in Britain over 
bases in Spain, or even the United 
Kingdom, for German military supplies, 
the German Ministry of Defence goes 
about its purposes, one of them being 
the recent placing with the BENpDIx 
AVIATION Corporation of a $2,800,000 
(£1 million) order for Doppler radar 
fighter plane navigation systems. 

The position and homing indicator 
navigation systems are to be installed 
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in G-91 aircraft of the Luftwaffe. 
A self-contained navigational aid, the 
Doppler radar shows ground speed and 
drift angle. 

Before placing the order, defence 
experts of the West German Air Force 
made extensive flight and ground tests 
of the PHI navigation system intrinsic 
to the Doppler radar. PHI is made by 
ComPuTING Devices OF CANADA. 


The Importance of 
Costing 


The analysis, at intervals, of sales records 
to draw attention to products which are 
not selling well or which are not being 
made at a profit was urged at the recent 
seminar on Variety Reduction held in 
Birmingham by the British Productivity 
Council and the Birmingham Pro- 
ductivity Association. 

The part that accurate costing of 
engineering products, emphasised by 
speakers at the meeting, plays in 
successful sales policies is of special 
significance with the steady sharpening 
of competition. 

Suggestions that manufacturers have 
not done all that can be achieved in 
strengthening costing systems and pro- 
ducing indications of the individual 
profitability of particular lines of 
product can only be true in part. Some 
firms have carried this through to a very 
advanced degree. 

The philosophy behind the belief in 
reducing the variety of products and so 
keeping prices down, or actually 
reducing them, relies heavily on the 
hope that the customer will buy within 
stricter limits of choice, and at lower 
prices, rather than willingly pay more 
for a product more closely suited to his 
needs. 

The success of such a policy may in 
the end rest on the type of market. 
What might succeed in a poor newly 
developing state might do less well in 
a country conscious of the choice made 
possible by its affluence. 


British Plywood 
System in USA 


The Trofdeck system of bonding thin 
plywood sheets into ultra-lightweight 
panels of great structural strength is to 
be used under licence by member firms 
of the United States’ PLywoop Fasri- 
CATOR SERVICE, a promotional company 
of the AMERICAN DouGLas Fir PLty- 
WwooD ASSOCIATION. 

The agreement, which is back dated 
to run from | January, 1960, was made 
with TROFDEK (USA), a sales subsidiary 
of the TrorpeK Group. In addition to 
licensing the Trofdek process to an 
estimated 200 companies over the next 
two years, there is to be continuous 
cooperation between Trofdek and the 
Plywood Fabricator Service in technical 
development, fabrication methods and 
marketing. 

What the American Douglas Fir 
Plywood Association has done for ply- 
wood production is illustrated by the 
members’ production figures. From 
2,500 million sq. ft in 1950 output rose 
to 7,300 million last year. 


Anglo-German 
Process Agreement 


LEONARD SMITH (ENGINEERS) Limited, 
the process plant designers and engi- 
neers, have concluded an agreement with 
J. Meissner, of Cologne, for joint 


assistance in the marketing of their 
formaldehyde processes. 

The United Kingdom half of this 
sales partnership will represent Meissner 
in Britain for the sale of processes 
involving the production of hexamine, 
pentaerythritol, nitrotoluenes, nitro- 
glycerine and similar products. 

Most of the Meissner processes are 
designed for continuous production. 

Processes for the production of 
explosive powders, detonators, primers 
and fuses may be added to the agree- 
ment. 


Four ways of looking 
at Colour TV 


The four main elements concerned with 
the future of colour TV all have a 
different way of looking to the approach- 
ing end of black and white’s monopoly 
of the domestic screen. 

The subject will return to prominence 
next month when the third report of 
the Government's television advisory 
committee goes to the Postmaster- 
General. The technical sub-committee 
has had under consideration the occa- 
sionally explosive subject of the possible 
future change from 405 to 625 lines and 
standards and methods for colour 
television. 

The line-up is: the BBC, who charac- 
teristically like things the way they are; 
the strong supporters of the 625 line 
picture, who are thought to include 
influential members of the ITA; the 
manufacturers who see in 625 line 
equipment a chance to export, but who 
have noted how slowly colour tele- 
vision has taken a hold on the American 
public; and the viewing public who 
may not much want to buy a new (625) 
set and who may not see colour as 
worth an outlay equal to a new washing 
machine and a refrigerator. 


Music Hall into 
Timber Store 


Collins’ Music Hall, the celebrated old 
Islington centre of the music hall when 
Vesta Tilley was a national figure, has 
been bought for use as a timber store. 

The company who have the LCC’s 
permission for this use are C. F. 
ANDERSON & Son, timber and wall- 
board importers, whose head office 
and timber yard lie alongside Collins. 

The end of the old hall was finally 
sealed in 1958 when considerable 
damage was done by fire. 


20,000 Triumph Heralds 
for United States 


The task force of small British cars that 
achieved so much in sales in the United 
States in 1959 is to have a new recruit. 

The STANDARD-TRIUMPH _ INTER- 
NATIONAL company are to introduce 
their Triumph Herald at the New York 
International Motor Show on April 16. 
More than a thousand Heralds have 
already left by sea for the nine distri- 
butors, who are passing them on to 700 
dealers. Service and spares facilities 
will have been prepared in full and 
publicity laid on before the North 
American launching of the car. 

The Herald is being shown to the 
Press at a special Palm Springs, Cali- 


fornia, convention for 50 corre- 
spondents. 
The company hopes that United 


States’ sales of the Herald will equal the 
20,000 a year reached by their TR 3. 
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Using Models for Plant Layout and Design 


Models for the design of pro- 
cess plant are now accepted 
practice, especially for deter- 
mining layouts and pipe runs. 
One firm’s experience is out- 
lined below. 


A model is usually an exact small-scale copy of 
the original. The plant design models described 
here are, however, functional tools, and details 
are omitted if they are of no value to the layout 
and piping design. Plant design models should 
therefore be considered solely as design tools, 
and not as scale model representations of plants. 
In addition, they are not used for all layout and 
piping design, but only for large and complex 
plants. Their great virtue is that the implications 
of the design can be more readily appreciated 
than from drawings, especially by laymen. Sub- 
contractors, for painting and insulation work, 
can also be readily instructed on models, fre- 
quently with great savings in cost. 

The plant design models used by Humphreys 
and Glasgow Limited, 22 Carlisle Place, London, 
SWI, fall into the following groups:—({1) site 
models; (2) preliminary layout models; and 
(3) piping models. 

Site models (1) and preliminary layout models 
(2) are used for layout discussions with the client 
and other interested parties, who have to con- 
sider such points as operation, construction, 
transport and material handling, fire fighting, 
and so on. The layout model is easy to alter 
during these discussions, so that a final, accept- 
able arrangement can be determined by a process 
of development. Piping models (3) are used to 
produce a piping design that requires the mini- 
mum amount of revision by the construction 
engineer in the field. Alterations to avoid 
lines fouling other lines, steelwork or equipment, 
and to improve access and pipe runs, are made 
on the model before the piping drawings are 
prepared. On a complex system, changes on a 
model are very much quicker, and consequently 
cheaper in man-hours, than amendments to a 
piping drawing. 


Site Model.—This is a model used for the 
layout of a complete works, prepared for discus- 
sion with the client after the site survey has been 
completed. 

It is usually to a small scale, such as 7 in 
to a foot, and shows the main buildings and 
structure; of the plant with a minimum of detail. 
Decisions given at this stage affect the installation 
as a whole, when design considerations include :— 
(a) Access. Location of works entrances; loca- 





tion and size of main and subsidiary roadways, 
railways, sidings, fences, gates, and so on. 

(6) Site buildings, Method study of personnel 
and material movements to and from each 
building. 

(c) Control room. The number of control rooms 
and their position in the plant(s), including mess 
room, toilets and so forth. 

(d) Storage. Arrangements for handling and 
storing the feed stocks. products, catalysts and 
maintenance spares. 

(e) Services and pipeways. Routes of main 
underground services, cableways, pipeways and 
drains. 

(f) Fire hazards. 
dangerous areas. 
(g) Prevailing winds. 


Position of flare stacks and 


Effect of wind borne items 


such as moisture from cooling towers, dust from 
coke handling and storage plants. 

A typical example of a site layout model was 
one of the pressure gasification plant at Westfield 
for the Scottish Gas Board. 


It was designed to 








Fig. 2(below) One corner 
of a piping model (% in to 
1 ft). 


Fig. 3 (right) Standard 

hand tools are used and 

simple units represent 

reactor vessels and pro- 
cess towers. 


assist in the site layout of the plant as a whole, 
and so showed only a small amount of detail 
and no individual pipework. Pipe tracks were, 
however, indicated by means of perspex strip 
or card. Vessel outlines were shown very 
crudely but the base board indicated the position 
of roads, railways, rivers and site boundaries. 

Very often, to assist in identifying units, a 
colour code is used so that if, for any reason, 
the construction is going to take place in more 
than one stage, it will be easy to identify units 
that are not part of the initial installation, but 
proposed for a later stage. 


Preliminary Layout Model.—This is a model 
for determining the arrangement and spacing of 
equipment items on plant. It is to a scale of 
4 in to a foot with the equipment modelled to 
the minimum of detail and capable of easy 


Fig. 1 (below) A typical preliminary layout model, 
built at a scale of 4 in to 1 ft. 


te 
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alteration. The design engineers try out alter- 
native plant arrangements on this model. Each 
arrangement is critically analysed under the 
headings of piping, safety, access and process, 
and the most suitable arrangement selected for 
the plant layout. A typical preliminary layout 
model is shown in Fig. 1. 


Piping Model.—Intended specifically for piping 
design, this is an accurate model made showing 
all the equipment items and structures of a plant 
to a scale of 3 or 4 in to a foot, and this is con- 
verted into a piping model by the addition of all 
pipes and valves. The pipes connected to all 
equipment items are represented by wires 
accurately positioned on the centre-lines of the 
pipes and carrying discs to represent the overall 
diameter of the pipe, including insulation and 
flanges. When the piping model is complete, 
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piping, drawings are prepared direct from this 
model, a typical example of which is shown in 
Fig. 2. This shows the model of the Benfield 
CO, removal plant in which the basic equipment 
is fairly accurately represented in size and loca- 
tion, and every pipe over 2 in diameter is shown. 
All these pipes are colour coded, as well as being 
numbered, so that it is possible to pick out the 
type of service, as well as being able to refer to 
an isometric drawing of each pipe run. 

The wires are made to represent only the 
centre line of each pipe; the true diameter is 
given by a small disc threaded on to the wire 
which can slide along to prove clearance. The 
use of full diameter pipes would not only make 
it difficult to see underneath, but also make it 
very difficult to measure the centre-to-centre 
distance between pipes with any accuracy. All 
valves, controls, instrument points, traps and 





the like are shown on the model and a key is 
given on one side of the base to identify them. 

Shown in Fig. 3 are some of the tools used, 
and one or two small units of models. On the 
backcloth is a photograph of one of the models 
built by Humphreys and Glasgow. It will be 
seen that there is nothing very special in the way 
of equipment. There are the usual tools for 
cutting, drilling and holding, as well as soldering 
equipment, tapes and means for brush and spray 
painting. 

Maximum advantage of the technique is 
obtained if the models are put together by a 
designer/detailer, who, instead of working on the 
drawing board, develops his ideas on the model. 
He may, of course, be assisted by a handicrafts 
assistant, but the concept of the design should 
be worked out in the model, not on the drawing 
board and then transferred to the model. 





Floodlighting for Trotting Track 


The design and layout of the floodlighting system 
for the Auckland trotting track was based on 
techniques and developments by the National 
Electrical and Engineering Company Limited, of 
Auckland, New Zealand. Durability and relia- 
bility were regarded as prime considerations in 
view of the loss that might result from total 
failure during a meeting. 

Illumination at ground level on the track is 
27 lumens per sq. ft in front of the stand, 
22 lumens per sq. ft at the bends and 20 lumens 
per sq. ft along the back straight. In all, 318 
floodlights of 1,500 watts were required, consist- 
ing individually of a spun, electro-brightened 
aluminium reflector, aluminium alloy castings 


and an armoured plate glass visor. Batches of 
twenty-five were mounted on each of five 80 ft 
tubular steel poles, the remainder being supported 
by eleven 60 ft poles. The floodlights erected on 
each pole were arranged equally on two I1 ft 
long, 2ft wide platforms, equipped with a 
trapdoor and safety rails. For maintenance 
purposes a removable lampholder housing was 
fitted, along with visual aiming devices and 
degree scales. 

The tubular steel poles taper from 16in 
diameter at the base to 8 in diameter at the top. 
Watertight fuse boxes placed at the bottom 
enable fuses to be replaced quickly. A loom of 
British Insulated Callender’s Cables Limited 


mineral insulated cables, supported midway by 
a wire strap, runs from the fuse box to connection 
boxes on the platform above. 

Poles, platforms, floodlights and all ancillary 
equipment were assembled into complete units 
and wired at ground level, before erection. The 
foundations were prepared and the units hoisted 
into position by crane. 

Special lighting was also installed to help the 
photo-finish cameras function at night. This 
apparatus consists of a catenary wire, from which 
twenty-five 500 watt photographic floodlamps 
are suspended, slung between two 20 ft poles. 

Because of the greatly increased load, a new 
main switchboard was necessary. 





French Overhead Railway 


A one-mile experimental stretch of a type of 
overhead railway has been inaugurated near 
Orleans that French engineers hope will help to 
solve the world’s urban traffic problems. Over- 
head rail cars suspended from monorails are 
not new; there is one at Wuppertal in the Ruhr 
which have been running since 1901, and 
prototypes have recently been built at Tokyo 
and at Houston, Texas, but by using modern 
techniques the group of 18 industrial companies 
and banks sponsoring the French system claim 
to have produced one that runs quietly and can 
employ a light overhead structure which is 
economical to build. They claim it can be 
built for £1-3 to £1-7 million per mile including 
all installations, against estimates of £8 to £11 
million per mile for new underground railways. 

A quiet comfortable ride is obtained by 


suspending the car from two bogies running on 
pneumatic tyres inside a conduit of steel plate, 
electrically welded. 


Bogie design is based on 





experience gained with trains on one of the 
Paris Metro lines which have been running on 
pneumatic tyres for some time. Each bogie has 
four wheels running on two tracks in the conduit 
and shod with Michelin tyres of 1-2 < 20 
section inflated with nitrogen. In service on the 
Paris Metro such tyres have lasted 120,000 miles. 
Lateral location is by four smaller wheels on 
veriical axes, pressing against the side walls of 
the conduit. They have 600 x 9 tyres. Each 
bogie has two electric motors operating on 
600 to 750 volts to give 92 to 113 h.p. Motors 
of 140 h.p. may be substituted. Drum brakes 
are used on the prototype but disc brakes may 
be used later. Additional braking is provided 
by the electric motors. The better adhesion 
given by the pneumatic tyres enables rails and 
rolling stock to be lightened. Gradients of 10 per 
cent can be climbed, and with suitable track 
surfaces, 20 per cent grades are likely. 

The car is suspended on rubber air cushions 


Fig. 1 (left) Photograph 
of the railcar in action. 


Fig. 2 (right) Construc- 
tion details of the car 
and bogies. 





and connected to the bogies by links which 
permit it to bank at an angle of 74° to the 
vertical. 

As the track weighs only 536 Ib per ft, it can 
be carried on relatively light steel supports spaced 
at 100 ft intervals. Points at junctions are fairly 
simple and two tracks could be carried above an 
existing highway by T-shaped pylons. 

The prototype car, in aluminium, is 56 ft 9 in 
long, weighs 1,870lb and carries 32 sitting 
passengers with a further 91 standing. The 
bogies add a further 1,870 lb of weight. Among 
the companies who have combined in this scheme 
are Renault, Michelin, Saxby and Forges et 
Ateliers du Creusot, under the leadership of the 
Société Anonyme Frangaise d’Etudes de Gestion 
et d’Enterprises. 

Rapid acceleration and braking are claimed 
because of good wheel adhesion and light 
construction of rolling stock. The cruising 
speed is 60 m.p.h. Figs. 1 and 2 show details. 








(Left) 


aircraft has Goodyear wheels, brakes and 


The 





Blackburn 


strike 
tyres. 


NA39 low level 


(Above left) One of the 

two ore holds of the 

Grangesberg ore/oil car- 

rier MS Mertainen built 
by Gotaverken. 


(Above) A GEC 30/40 

MVA — auto-transformer 

at Boundary Dam genera- 

ting station, Saskatche- 
wan, Canada. 


(Left) Canberra reserve propziler be- 
ing bored for fitting to the tail shaft 
at Bull's Metal and Marine Limited. 
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Scale model used by Whessoe Limited 


in the design of a tar oils plant at East Greenwich. 


(Above) 


Self-inflating 


R) lide 


escape 


supplied by Palmer Aero Products 
Limited to BOAC for the Boeing 707, 


(Above) 40 ft aluminium alloy launch 
built for the Belgian Government by 
Universal Shipyards (Solent) Limited. 
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Improved Three Dimension Dynamometer 


By A. J. P. Sabberwal 
M.Sc.Tech., A.M.C.S.T., Grad.J.Prod.E. 


A three dimensional dynamo- 
meter measures forces from 
15 to 1,000Ilb and has a reson- 
ant frequency of 750 css in its 
weakest direction. It is used 
for studying forces in milling. 


The essential features of a dynamometer for 
measuring alternating forces encountered during 
a milling operation are high rigidity and sensiti- 
vity. Development work on a dynamometer 
previously described' has resulted in a higher 
frequency response and greater sensitivity. 

The modifications carried out consisted of three 
parts: (1) Increased stiffness of measuring rings; 
(2) Reduced weight of the plate; (3) Modifica- 
tions to the electrical circuit. 

The measuring rings are so designed that the 
strain per unit diametral deflection is as high 
as possible. Although no exact solutions are 
available for the octagonal type of ring, the 
following approximate relationships adopted by 
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se7.4) en 
Vik? 3:7H R* 
dy os oH 
Eb Eb 
where: R — mean radius of the ring 


E ~ modulus of elasticity 
b = width of ring 
t — thickness of ring 
dy = vertical deflection due to V 
5H — horizontal deflection due to H. 


eee 0-7 t/R® per in 
ov 
€45° face 0-379 1/R2 per in. 
oH 


From this it was evident that neither the width b 
nor the modulus of elasticity E are of importance 





with respect to the strain per unit deflection. 
The term t/R? should be as high as possible 
consistent with practical limitations. The reduc- 
tion in R has a more pronounced effect than the 
increase in ¢ but R cannot be reduced by more 
than a certain value, otherwise the flats on the 
rings will be too small for the strain gauges to 
be fixed. 

Thus the valves of R and ¢ were selected as 
0-875 and 0-4 in respectively. The strains under 
a load of 1,000 Ib are: 

centre 0-85 

€45° face = 1°70 
Also, the spring constants of each. ring in the 
horizontal and vertical directions are 

Ky = H/dy 1-16 « 10° Ib per in 

Ky V/iy = 4:3 10° Ib per in 

It is advisable not to exceed a load of 1,000 Ib 
because of the diametral deflections, otherwise 
the deflection will interfere with the true cutting 
conditions. 


10-* in per in 
10°* in per in 


Fig. 1 (left) To increase 

resonant frequency, the 

plate is lightened by 
hollowing out. 


Fig. 2 (right) The accu- 

racy of measurements 

depends largely upon the 

design of the associated 

electrical circuit and upon 

the type of instruments 
used. 


Fig. 3(below) Simplified 
diagram of the electrical 
circuit, 


The dynamic response of the dynamometer 
depends on its natural frequency and can be 
modified by the use of electrical filters, as dis- 
cussed in the previous papers. As the filters 
affect the waveform they should be used when 
amplitude only has to be determined. If the true 
cutting-force waveform is desired, the natural 
frequency of the dynamometer has to be raised 
to at least four times the cutting frequency. 

Assuming no damping, the natural frequency 
in any direction is given by 


K 
3-13 
eae. 


where: K spring constant, Ib per in 

WwW weight in Ib 

n frequency c/s. 
Thus the weight of the top plate should be as 
small as possible, consistent with rigidity. To 
achieve this, the centre to centre distance of the 
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rings was reduced and the plate was hollowed 
out, as shown in Fig. |}. 

Due to the increase of thickness and reduction 
of the mean radius of the ring, the strain per 
unit load was decreased. To increase the sensi- 
tivity, the resistance of the strain gauge had to be 
increased. The sensitivity, however, does not 
depend on the resistance of the gauge, but on the 
voltage supplied to the bridge. The bridge 
voltage is limited by the current that a gauge is 
capable of carrying without overheating. Hence, 
for the same current, a higher resistance means a 
higher voltage and thus higher sensitivity. 

Usually, a higher resistance means a larger 
gauge length as well, which can cause a higher 
cross-sensitivity. Thus, to get higher resistance 
with a small gauge length, the width has to be 
increased. The gauge selected for use has the 
following specifications: gauge length, 6mm; 


is shown as a dotted base line at zero potential 
and a dotted trace representing the mean signal 
potential. The relays were energised by a 
transistor oscillator which could be operated at 
350, 250 and 100 c/s. 

The two cameras for recording the forces were 
synchronised and controlled by a single switch. 
Since the cameras take different times to reach 
their indicated speeds and it is desirable to get 
identical film speeds for calculation purposes, 
the oscilloscope brilliance is controlled. When 
the cameras are started, the brilliance is switched 
off by feeding a d.c. voltage between the “Z” 
modulation and the earth and after they have 
attained their indicated speed the brilliance is 
switched on. Thus, the recordings are made 
only when the cameras have reached their 
indicated speeds. This method introduces some 
film wastage but eliminates the necessity of 
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gauge width, 25mm; approximate resistance, 
1,000 ohm: sensitivity factor, 2-00. 

For a current of 12-5 mA through each gauge, 
the bridge has to be supplied with 25 volts 
nominally. 

The accuracy of measurements depends to a 
great extent on the design of the electrical 
circuit to be used in conjunction with the strain 
gauges and the choice of instruments. The instru- 
ments used here have been described before and 
are shown in Fig. 2. The modified electrical 
circuit is shown in Fig. 3. 

Since it was desired to obtain all the three 
components of the cutting force simultaneously 
using only two double beam oscilloscopes, it 
was essential to employ some switching arrange- 
ment to obtain a base-line from which the shift 
of the beam could be measured. A Carpenter 
3G2 type relay was connected between the output 
from the bridge and the amplifier input such 
that the amplifier input is switched between the 
bridge output and earth potential at a pre- 
determined frequency. Initially, when the bridge 
is balanced, the output is at zero potential and 
the oscilloscope beam appears as a straight line. 
When the relay is open, any potential existing 
at the bridge output is indicated by the vertical 
position of the oscilloscope trace and when the 
relay is closed, the trace position represents zero 
potential. The resulting trace during operation 


an accurate time marker and simplifies film 
reading. 


DYNAMOMETER PERFORMANCE 


The sensitivity of the dynamometer can be 
calculated as follows: for a total vertical force of 


40 Ib; strain on each ring due to 10 lb = 0-85 
10-* in per in. 
Voltage output for each ring is given by: 
E él 
x K x x N >» 7 
e 4 ] G 
where 


E = applied voltage 
: Strain 


G = amplifier gain 
K = gauge factor 
N number of active gauges in the bridge, 


25 

x * 2 x 0-85 x 10-* x 4 x 100 = 4.25 mV 
If the output from all the four rings is added. 
the total output for a load of 40 Ib 17-0 mV, 
which is just under three times the value obtained 
from the previous dynamometer. Hence this 
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dynamometer is sensitive enough to be able to 
measure a force of 15 lb. The natural frequencies 
can be estimated as follows: 

For the dynamometer 


K,, = 2:3 x 10° Ib per in 
K, 17-10 « 10° Ib per in 


Weight of the top plate with the workpiece 
holding jig and workpiece 40 Ib: 


= 2,020 c/s 


__ In the vertical direction all the four rings, and 
in each horizontal direction only two rings, are 
effective. 

The static calibration was carried out in the 
same manner as described before.! The cross- 
sensitivity can be reduced to less than | per cent 
by adjusting the current and thus the sensitivity 
of different bridges, so that all the unwanted 
Strain indications are cancelled. This * tuning ~ 
is necessitated by the fact that the resistances of 
all the strain gauges are not exactly identical. 
The calibration loads were applied at different 
points on the dynamometer to ensure that the 
force readings were independent of their point 
of application. Here, it must be emphasised 
that sufficient attention should be paid to the 
manufacture and assembly of the dynamometer. 

To obtain the dynamic calibration, a vibration 
generator provided a force of fixed amplitude 
at a variable frequency. The resonance curve in 
the weakest direction is shown in Fig. 4. The 
natural frequencies are 720 and 1,950c/s in 
the horizontal and vertical directions, respectively. 

The dynamometer is therefore capable of 
working up to a frequency of about 180 c/s 
without the errors exceeding 5 per cent. It can 
measure a force within the range of 15 to 
1,000 Ib. Tests are now in progress to determine 
the true nature of the cutting force waveform, 
under different conditions 


n, = 750 c/s ny 
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Experiments with Pilotless Aircraft 


Twelve 600 m.p.h. B-47 Stratojets are being 
converted by the Lockheed Aircraft Corporation, 
USA, to fly as pilotless robots controlled 
entirely by radio or radar stations. They will 
be used to test American defence missiles by 
simulating high level attacks on US bases. 
Flight tests on two prototypes, over the Gulf 
of Mexico, are nearing completion. On recent 
flights the aeroplanes carried crews, but only as 
observers. The aircraft, designated QB-47’s, 
took off from Elgin air force base, flew more than 


one hundred miles over the Gulf of Mexico, 
returned and landed. These flights were com- 
pletely controlled by radio and radar from 
ground stations and other aircraft. 

Engineers, sitting inside a mobile radio unit 
parked beside the airfield runway, were able to 
start the engines of the two pilotless planes, 
release their brakes, run the engines to full 
throttle, and then send them up into the air. 
When airborne, the control of each QB-47 was 
then taken over by a “director aircraft” 


(a converted T-33 jet). Engineers in each T-33 
were then able to control the speed, altitude and 
direction of their respective robot planes by 
means of UHF radio links. For the return 
landing the control was once again taken over 
by the mobile land radio unit. 

The first of the production model QB-47’s 
will be delivered to the US Air Force within a 
matter of weeks. Further deliveries are expected 
to be made from the Lockheed Factory at 
monthly intervals. 
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Computer Study of 


Xenon 135 is an isotope of xenon, one of the 
rare gases, and is present to some extent in 
all nuclear reactors. It is formed to a small 
extent (0-3 per cent) as a direct product of 
fission, but the main proportion originates from 
Tellurium 135, produced in 5-6 per cent of the 
slow-neutron fissions of uranium 235. 

Xenon 135 has the property of being able to 


Xenon Poisoning 


variation in xenon 135 concentration results. 
Since this concentration is going to affect the 
operating level of the reactor, it is desirable to 
know in advance how this concentration is going 
to vary with a particular control operation. 

A rigorous mathematical analysis of the 
transient behaviour of a reactor with poisoning 
would be extremely tedious if indeed it were 
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absorb thermal neutrons. It therefore con- 
stitutes a poison, reducing the number of 
neutrons available to maintain a chain reaction 
and thus tends to reduce the operating level of 
a reactor. For a large reactor operating at a 
constant power output this drop in level can be 
compensated for by withdrawing the control 
rods and a steady state can be achieved at the 
desired level. For a small reactor, however, of 
a type suitable for a submarine, or tanker, the 
power output is seldom constant and a complex 


possible. Therefore an investigation has been 
undertaken by Dr. B. Wilson, working at 
Nottingham University under the auspices of 
Ericsson Telephones Limited, making use of an 
analogue computer based on the equations 
relating the xenon 135 concentration to control 
rod movement (Fig. 1). 

Specimen calculations were made to check the 
validity of some computed curves and then 
various input disturbances were fed into the 
computer and the results obtained in graphical 




























form on a pen recorder. 

It was found that, after a complete shutdown 
from full power, the xenon 135 concentration 
increased to six times its equilibrium value at 
that level (Fig. 2). This peak occurred 10-4 
hours after shutdown and unless the reactor 
contained sufficient fuel to overcome this 
poison content, it would have to remain inopera- 
tive until the xenon 135 decayed to a manageable 
level; possibly a matter of days. Various methods 
of shutting down were investigated but they a!! 
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produced a high peak of poisoning some time 
after shutdown had been completed. From these 
results it would appear that a compromise must 
be reached between the amount of fuel carried 
by a reactor and the length of time it is ailowed 
to be inoperative. 

A full report of this work was given by Dr. 
Wilson in a Young Engineers’ Paper, read before 
section G of the British Association, September, 
1959. A copy of the BA paper, upon which this 
digest was based, may be obtained from the 
publisher, ENGINEERING, 36, Bedford Street, 
London, WC2. 





High Speed Digital 


A range of high speed digital data analysers has 
been announced by EMI Electronics Limited. 
They were originally developed in conjunction 
with the United Kingdom Atomic Energy 
Authority for the high speed automatic histogram 
analysis of very large quantities of statistical 
nuclear data. These analysers employ the 
Emidec 2400 range of standard logic units and 
Emidata magnetic tape decks. 


Analysers 


The primary input data can come from the 
continuous scanning of a large number of trans- 
ducers in, for example, a chemical plant and 
can be truly random in value and timing. The 
analyser will process this information at high 
speed and re-present it in sorted histogram form. 
In the case of the nuclear experiment the corre- 
lation of angle of scattering and energy yields 
valuable information about nuclear constants. 













When the input data occur at a slow mean rate, 
it is often the practice first to accumulate the 
information (still in unsorted form) on magnetic 
tape, which is subsequently transferred to a 
centrally located analyser for high speed sorting. 
The output of these analysers can equally well be 
in graphical or tabulated form, or as punched 
paper tape or punched card suitable for further 
computation in a conventional digital computer 





Microwave Amplification with Tunnel 


A new wide band microwave amplifier, using solid 
state devices, has been developed at the Bell 
Telephone Laboratories, USA. It makes use 
of the pronounced negative resistance characteris- 
tic of the tunnel diode (ENGNG., p 132, vol. 188, 
4 Sep. 1959 and p 337, 4 Mar. 1960) in combina- 
tion with non-reciprocal ferrite attenuation, in 
order to achieve a high amplification ratio with- 
out self-oscillation. 

This new amplifier can be used to increase the 
strength of radio signals over a wide range of 
frequencies in the microwave spectrum above 
1,000 Mc/s. It is expected to have applications 
in radar, microwave radio relays, satellite com- 
munications and waveguide transmission systems. 
power requirements are low and it is expected 
that the amplifier will be lower in cost and have 
greater reliability than other methods of achieving 
comparable signal amplification. 

The construction is based on a travelling wave 
concept with a row of tunnel diodes along the 
centre of a strip line waveguide. The negative 
resistance of the diodes causes the power in a 
signal wave to increase progressively as it travels 
along the waveguide. By including non-recip- 
rocal ferrite attenuation in the structure, the 
device is made to absorb waves travelling in the 


undesired reverse direction and to amplify waves 
travelling in the desired direction. This feature 
allows a large total amplification to be obtained 
with complete stability, by eliminating the 
internal feedback which has caused previously 
oscillations and other difficulties in this type of 
amplifier. 

The solid state tunnel diode used in this 
amplifier was devised by Dr. Leo Esaki of the 
Sony Corporation in Japan. It has aroused 
considerable interest in the electronics industry 
by virtue of its simplicity and its ability to 
convert direct current into useful alternating 
current signals in communications and computer 
circuits. It has only two terminals and is easier 
to construct than triode transistors or vacuum 
valves; yet it can do many of the same jobs. 
The Esaki diode, as it is sometimes called, is 
particularly useful because it is a negative 
resistance element in which the current decreases 
as the voltage is increased. 

The new amplifier described by Bell Telephone 
Laboratories opens up a large field of useful 
application for the tunnel diode by eliminating 
one of the major difficulties in applying it as 
a signal amplifier. The model operated most 
efficiently at 1,000 Mc/s. However, it is expected 


Diodes 


that the frequency of operation of future models 
will be extended to 3,000 Mc/s and above, sti!l 
using germanium diodes. 









Use has been made of the negative resistance 
characteristic of the tunnel diode to develop a 
stable solid-state microwave amplifier. 
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Safe Radiant Oil Heaters 


It was a coincidence that the findings of the 
DSIR on radiant oil heaters were published on 
the day before the announcement by the British 
Safety Council of the first awards of their Seal of 
Approval to heaters of this kind. 

The occurrence of a tragic fire last year trig- 
gered off an intense interest in this popular form 
of domestic heating. Oil heaters have so much 
to commend them; the initial cost is low; they 
are really portable; comparatively cheap to run; 
and clean and convenient. The stigma of 
smell no longer attaches to modern types and the 
heat output is considerable. Small wonder then 
that over 12 million have been sold since 1953— 
3 million of them being of the radiant type with 
drip feed, of which the British Safety Council said 
50 per cent were “little better than incendiary 
bombs”. 

It is probably true that all models sold con- 
formed to the existing British Standard; it is 
also certain that no “ Kite Mark” has been 
awarded to any of them. There is nothing in 
the existing specification regarding performance 
in a strong draught, and there lies the trouble. 


the worst draughts were found at the foot of the 
stairs and immediately under open windows, 
reaching 17 m.p.h. when the external wind was 
about 25 m.p.h. 

The conclusions of the report are summarised 
as follows. Taking into account only the effect 
of draughts, all the oil heaters investigated can be 
considered reasonably safe in houses with the 
exterior doors and windows closed. Second, 
bearing in mind the strength of winds encoun- 
tered in this country, all the heaters tested may 
cause fires under the draught conditions that can 
exist in houses when exterior doors are opened 
Third, the design of future heaters could be 
improved to make them reasonably safe from 
draughts at least up to 26 ft per sec. (17 m.p.h.). 

In the meantime the British Safety Council 
had prepared a specification which was both 
a high safety standard and a commercial propo- 
sition. This was presented to 47 manufacturers 
last December and was accepted in principle by 
the majority. It included a steady draught test 
of 5 m.p.h., and five sudden half second bursts of 
300 ft per minute at 5 minute intervals. At no 





The first two radiant oil heaters to be awarded the Seal of Approval by the British Safety Council: 
the Tallent Slimline and Streamline. 


Tests carried out by the Consumer Advisory 
Council showed that out of the 18 radiant drip 
feed heaters tried, 3 flared in a draught of 
14 m.p.h. and 15 actually caught fire in a draught 
of 4 m.p.h., leaking paraffin on to the floor around 
them. In 1958, the last year for which full 
figures are available, there were 4,464 fires attri- 
buted to oil heaters (of all kinds). 

The DSIR findings from tests made subse- 
quently to the tragic fire already mentioned, 
agree with those of the CAC. Thirty-four models 
were tested with the heaters in a specially-built 
wind tunnel with a large cross-section at the 
test zone, and also in the wind producing appara- 
tus used for research work on fires in models. 
The work was carried out in conjunction with the 
Joint Fire Research Organisation. An arbitrary 
figure of 5 m.p.h. was chosen for the draught. 
Full results are given in the report.* 

Measurements were also made on actual 
draughts in a full size model test room, for 
various positions and conditions of open doors 
and windows, and for various external winds. 
The test room measured 14 ft by 15 ft 6 in, built 
complete with hall and stairway, inner and outer 
doors and windows. As might be expected 


* Effect of Draughts on the Burning of Portable 
Oil Heaters. HMSO (1s 3d). 


time should the flame extend beyond the guard 
and the heater must return to normal within 
30 seconds. All the heaters submitted initially 
failed to pass the tests (though one was due to 
instability and not to flaring), but of the four 
modified versions so far submitted two have passed 
the tests and tests on the other two are not yet 
complete. The two that have passed have been 
awarded the Council’s Seal of Approval. Both 
are made by Tallent (Aycliffe), who are prepared 
to modify existing heaters of these types. 


The DSIR report will now go before the 
British Standards Institute and will probably 
give rise to a new Standard. It is to te hoped 
that such a standard will not conflict with the 
specification already drawn up by the British 
Safety Council, which seems to cover all normal 
contingencies. While the chances of a draught 
exceeding 5 m.p.h. do exist (for example the 
heater might be in a hallway and by accident 
both front and back doors could be opened 
simultaneously on a very windy day) they are 
small, and the DSIR’s term of ** reasonably safe * 
is somewhat vague. It should be noted that the 
BSC’s specification demands freedom from 
flaring at 5 m.p.h. This still leaves room for a 
much greater draught before the heater would 
actually catch fire. 








18 March 1960 ENGINEERING 


FES encineeninc 


Published every Friday by Engineering Ltd. a 
36 Bedford Street, London, WC2, England. 
Telephone: Temple Bar 3663. 

Telegrams: Engineering Lesquare London. 


Chairman 
J. A. Dixon, M.A., A.M.I.Mech.E. 


Editor 
F. B. Roberts, M.B.E., M.1.Mech.E. 


Deputy Editors 
D. Fisher, Ph.D., B.Sc., A.M.I.C.E., A.M.1.Mech.E. 
E. P. Ward, M.A., A.M.I.Mech.E. 


Department Editors 
Atomic Review 
B. G. Bodroghy, D.1.C., B.A.Sc. 
Book Reviews 
E. P. Ward (Deputy Editor) 


Construction 
D. Fisher (Deputy Editor) 
Design 
W. L. Morse, B.Sc.(Eng.), A.M.I.Mech.E. 
A.F.R.Ae.S., A.F.LA.S., P.Eng. 
Events in Advance 
J. E. Dodsworth 
Impact, Human Element, Companies, Marketing 
J. D. F. Perry 
Metals and Materials 
D. C. E. Gribble, B.Sc. 
New Plant and Equipment; At Home 
A. A. H. Scott, B.Sc., A.M.I.Mech.E. 
Operation and Maintenance 
W. K. V. Gale 











Production 
J. R. Trotter, B.A. 


Research and Development 
R. A. Coffee, D.L.C., A.M.Brit..R.E. 
EpitoriaL DESIGNER 
J. T. Godfrey 


MIDLANDS CORRESPONDENT 
W.K. V. Gale 
SUBSCRIPTION MANAGER 
G. A. Roberts 


ADVERTISEMENT MANAGER 
G. H. Dixon, M.A. 


Contributed Articles 

Notes for the guidance of contributors are available 
from the Editor. Contributed articles usually carry 
the author’s name when published; they should 
be exclusive to ENGINEERING. When an article is 
accepted for publication the author is normally 
advised of the planned publication date. 


Subscription Rates 

One year, inland and abroad £5 10s (Canada, 
£5 5s). Three months 27s 6d all countries. Single 
copies 2s 7d post paid. 


Back Numbers 

Back numbers, from recent issues to certain of the 
earliest issues from 1866, are available at the usual 
price for single copies. 


Reprints 

Reprints of articles which have been published in 
ENGINEERING can be supplied. Requests for quota- 
tions, stating the quantity required, should be 
addressed to the Reprints Department. 
Engineering Information Service 

Assistance is available from Engineering Informa- 
tion Service in obtaining information and in locating 
sources of information, both technical and com- 
mercial. EIS deals, for example, with names of 
makers and suppliers of plant and equipment, 
technical data on design, markets for engineering 
products, and the compilation of references to 
information on specific topics. Inquiries should be 
addressed to Engineering Information Service, 
36 Bedford Street, London, WC2. 


Advertisement Rates 

The rates for advertising in the classified advertise- 
ment sections (Appointments, Company Meetings, 
Trade and Technical) are given in those sections. 
The Rate Card, covering all advertisements including 
display, is available from the Advertisement Manager 








ENGINEERING 18 March 1960 [Supplement | 


uGht to the JoP 


ROYAL ORDNANCE FACTORY PATRICROFT 











The LIGHTWE/GHT 


RAYMAX 150 


Here, five Raymax 150 units make an impressive and 
economic testing installation at the R.O.F. Patricroft. 
Components are tested in narrow space-saving leadply 
tunnels right on the factory floor. When examining 

longitudinal joints the component on the trolley is moved 

down the tunnel by means of a simple chain drive worked 
externally by the radiographer. As shown in the 

illustrations, the Raymax 150 is sunk in a pit thereby simplifying 
the protective measures necessary as the beam is 

always directed upwards against the roof of the tunnel. 


Write for publication SP.7176/1 
to your local AEI office or direct to:- 





In this installation the use of leadply tunnels only 4 ft. wide, 
instead of larger radiographic rooms, enables a considerable saving 
to be achieved in costly protective materials, in floor space and in 
time as the components do not have to be taken away from the 
shop floor. The gas-insulated Raymax 150 weighs only half conven- 
tional oil-insulated units. It gives high radiographic output, and its 
special design eliminates high voltage cables, rectifying valves 
and associated filament transformers. 
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Associated Electrical Industries Limited 


INSTRUMENTATION DIVISION-Scientific Apparatus & X-Ray Department 
132-135, Long Acre, London, W.C.2 
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Combined Planning & Installation 
for the Goss Printing Press Co. Ltd. 








1000 tons of machinery were re-sited, some machines weighing up to 25 tons. Absolute precision was demanded 

in the setting of the machines, and the whole job was done out of working hours, at weekends, nights and 

holiday periods, so that there was no loss of production. This kind of service is worth something these days. 
You can leave the whole job safely in the hands of WARD’S F.P.I. DEPARTMENT. 


T. HOS. W. WARD LTD ALBION WORKS + SHEFFIELD 


Phone: 26311(Ext. 28/1) Grams: *‘Forward, Sheffield”’ 
FACTORY PLANNING AND INSTALLATION DEPARTMENT 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 
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NEWALLASTIC STRUCTURAL BOLTS 
can be tightened to their ultimate tensile 
stress with an adequate margin of safety, 
thus enabling designers to make the fullest 


use of bolting when designing steel structures. 


NEWALL TORSHEAR BOLTS used with the 
special Torshear air-tool provide automatically 
controlled tightening governed by the 

shearing of the extension on the bolt. 








2UCTURAL 
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Newallastic 
































































































































RANGE OF QUALITIES 

Steels in the carbon range 0:°08—0°85% 
Case — Hardening Steels 
Free Cutting Steels 
Low Alloy Steels 


RANGE OF PRODUCTS 

Billets from 3” square upwards 

Rounds 3” to 94” Squares 3” to 44” 
Hexagons 3” to 33” Flats 14” to 12” wide 
Coiled Bars ?” to | 4,” 

Cold Forging Quality Wires 

Colliery Arches, Props and Accessories 
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THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A Tp) Company TELEPHONE: ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS. TELEX 5¢141 













Newall Torshear 
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“ TORSHEAR” Brochure available on application 
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| 
“Ee | MECHANISM 
+ a | 
e,_!!ill es | SERVICING 
Looking In the | 
right direction | PUMP 





ANYTHING THAT WILL FLOW 


WATER, OIL, MUD, ABRASIVE MATERIALS, ACID, TAR, ETC. 


| 
| lq .... IT WILL PUMP! 


Steel and corrosion-resisting 
models are held in stock for 


IMMEDIATE DELIVERY 

OVER ONE-THIRD SALES 

ARE REPEAT ORDERS! 

WE ILLUSTRATE THE STANDARD MODEL 
AIR, INLET 





THE SIMPLE PUMP ACTION 


EXPULSION : WHEN THE RISING LIQUID COVERS THE SEAL PIPE 
BUILD-UP OF AIR PRESSURE EJECTS THE CONTENTS VIA THE 
DELIVERY PIPE. FILLING: AS THE LIQUID LEVEL FALLS BELOW 
THE SEAL PIPE, THE AIR PRESSURE ESCAPES THROUGH THE 
“U' BEND, ALLOWING THE INLET VALVE TO OPEN, REFILLING 
THE CHAMBER. 





DELIVERY PIPE 


& atcliffe 


— seri Nss 


F. S$. RATCLIFFE (ROCHDALE) LTD., 
Crawford Spring Works, Norman Road, Rochdale 
Phone : Rochdale 40415 "Grams: Recoil, Rochdale 


antes — | AMES CROSTA MILLS & CO. LTD. 
| HEYWOOD, LANCASHIRE 


London Office : Abbey House, Victoria Street, London, 2. . 





FOR INDUSTRIAL PLANT AND MACHINERY 
CI 


¥ 
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SONN & VESVE 
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WY . JON \ \ < | 4 Penner 
WO eat SY OY ‘ P TRADE MARK REGISTERED THE RAYBESTOS CO. 


BRAKE LININGS ~ 


MOULDED AND WOVEN 
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CLUTCH FACINGS | 


’ MOULDED, WOVEN 
AND SINTERED 











ENGLAND : WATerloo 7031-4, 3842-7 
EVERITE HOUSE SOUTHWARK STREET - LONDON, S.E.1 


a ; 
BxcLusive DISTRIBUTORS OF RAYBESTOS PRODUCTS IN THE EASTERN HEMISPHERE: 


| oem | RAYBESTOS-BELACO LIMITED |. w= 
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piro-Gills Ltd. are well equipped and experienced 

to make all types of complete heat exchanger 

assemblies—including of course, coolers and 
refrigerating condensers—for use in every industry. 
Whatever the application, the medium or the conditions, 
our expert knowledge can undoubtedly save you time 
and money. 
If for example, you have in mind an experimental project 
requiring heat transfer equipment we will gladly 





(a) supply a complete assembly made to your drawings, 
(b) design and supply a complete assembly to give any 
desired performance, or 

(c) supply the necessary SG gilled tubing to any 
required specification. 

Our Technical Department is at your service. Full 
facilities are available for inspection by Lloyds, Boiler 
Insurance Companies and Consulting Engineers to 
British and American Codes of Inspection. 


SPIRO-GILLS LTD 


London Road 


Sussex 


Pulborough 
Pulborough 2401/5 
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You can rely on FLWGT pumps | 
No matter how hard the job is— | 
| 

Flygt Pumps can cope a , | 


They are remarkably robust and are designed for 
extreme conditions on contract sites. Flygt pumps 
are all electric, fully submersible, require no 
sui ision, are rubber lined to resist abrasion and 
will deal effectively with water with a high percentage 
of solids, slurry and other abrasives. They are silent 
in operation, do not need priming and will run “on 
snore” for hours. They are ideal for use in coffer 
dams, tunnels, shafts, sumps and for general 
de-watering and drainage. Capacities up to 2,100 
gallons per minute and heads up to 1§0 feet. 


‘ 
“ee 
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B. 150/200 56 H.P. Weight /300 Ib. Delivery 6” or 8”. Capacity 
200 G.P.M. at 150 ft. Head—2,100 G.P.M. at 20 ft. Head. 
B.80M 5H.P. Weight 140 ib. Delivery 3”. Copacity 45 | 
G.P.M. at 80 ft. Head—200 G.P.M. at 20 ft. Head. | 
B.80L SH-P. Weigt 183 Ib. Delivery 3”. Capacity 200 
G.P.M. at 20 ft. Head—45 G.P.M. at 85 ft. Head 

High Head impeller gives up to | 30 ft. Head 
8.384 1/4 H.P. Weight 79 ib. Delivery 14”. Copacity 10 
G.P.M. at $5 ft. Head —40 G.P.M, at 20 ft. Head. 







PACKINGS for 
INDUSTRY 


The widely varying needs of Industrial Engineering 





are fully met from the range of LASCAR Packings. 






From water and steam to highly corrosive acids, 
tough, resilient, durable, LASCAR Packings meet all 


8. 150 200 Ei <=? . 
existing requirements and most new ones. 


WHITE BELDAMOK 
—The specially developed 


Write now for technical literature on Flygt contractor pumps and the 
latest Flygt sewage pumping installation to :- 


graphite-free packing for 


INDUSTRIAL PUMPS LIMITED superheated steam at temper- 


20 Bentinck Road - Hyson Green * Nottingham 
FLYGT PUMPS FOR SALE OR HIRE Telephone: 75182/3 


atures up to 1,100°F. 











BELDAMOK 
—The high grade asbestos 


V-ropes 
with 
high | 

tensile 

co rds | cies ai foil pack- 


ings combining low friction 


packing lubricated for general 
high-temperature service up 
to 650 F. 


with good resilience and 
designed for high speed 


BEST is rotating shafts. 
CHEAPEST 
in the 


LON G Telephone or write for your copy of the LASCAR Manual—the best 
RUN guide to better service in the application of jointings and packings. 





LASCAR 
PRECISION PACKINGS 


SEND FOR BETAILS, PRICES AND TECHNICAL DATA TO 
: WRITE 


T.WHITTLE& SONS LTD. Byim 


POWER TRANSMISSION ENCINEERS DETAILS 
HEAD OFFICE AND WORKS: WARRINGTON BELDAM ASBESTOS COMPANY LIMITED 


PHONE © WARRINGTON 3361! (3 LINES) GRAMS (BELT, WARRINGTON. 





LASCAR WORKS, HOUNSLOW, MIDDLESEX 





Telephone: HOUnslow 7722 (10 lines) 
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lubrication or cooling systems, and 


. .» ECONOMIC because SMITHS-protected engines need no supervision— 


Together they mean REDUCED OVERHEADS 





THE BASIC UNITS 


These are Calibrated Relays, Speed Switches, Pressure 
Switches and Temperature Switches. 


HOW THEY OPERATE 


Instrument 


‘Tripping’ Factor 


Additional 
Information 





Calibrated 
Relay 


Rising or falling 
Voltage, Current or 
Speed 


Usually connected 
to a Tachometer 
Generator 





Speed Switch 





Excessive crank- 
shaft speed 


Combines Over- 
Speed ControlAND 
starter motor iso- 
lation 





Pressure Switch | 


Failure of Lubrica- 
tion System 


Embodies Warning 
Circuit (visual or 
audible signal) AND 
Shutdown Circuit 





Temperature 
Switch 


Failure of Cooling 
System 


Embodies Warning 
Circuit (visual or 
audiblesignal) AND 
Shutdown Circuit 


In most cases final shutdown is effected via a fuel pump 
solenoid, valve or fuel pump rack. 





1P 399 


SMITHS 


MIETHIN 


CAN HELP YOU CUT YOUR OVERHEADS NOW! 


Reduce operational costs of your Petrol- and Diesel-driven equipment by fitting SMITHS Automatic Protection Units. 
. . . SAFE because they provide rugged, reliable, round-the-clock automatic protection against over- and under-speeding, failure of the 
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SOLENOID ON FUEL PUMP § 





INCREASING R.P.M. 


SPEED SWITCH 






SHUTDOWN OF ENGINE BYa@ 








eer Tt tty ttt) he 





RISING TEMPERATURE 


AUDIBLE OR 
VISUAL WARNING 











Ys cams 

















SHUTDOWN OF ENGINE BY 
SOLENOIO ON FUEL PUMP 


TEMPERATURE SWITCH 








FALLING 


PRESSURE AUDIBLE OR 


VISUAL WARNING 


a i 


a 


























SHUTDOWN OF ENGINE BY 
SOLENOID ON FUEL PUMP 











PRESSURE SWITCH 





INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2 








The basic units can be supplied separately, or in any combinations to meet your requirements. 
More important still, 
SMITHS CAN NOW SUPPLY A COMPLETE SERVICE FOR ALL FORMS OF ELECTRICAL 
OR MECHANICAL INSTRUMENTATION AND PROTECTION EQUIPMENT—INDI- 
CATING INSTRUMENTS, INSTRUMENT PANELS AND CONSOLES—DESIGNED TO 
YOUR SPECIFICATION. 


SMITHS Automatic Protection Equipment is in use for such diverse applications as:— 
Marine and Rail Traction - Machine Tools - N.A.T.O Defence Equipment 


Take the first step towards cutting your costs NOW by writing for further details or asking a 
SMITHS Representative to call. 


Telephone: GLAdstone 1136 
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%¢ draughtsmen 


don’t draw it... 


just quote the number from these GLACIER handbooks 


With these Glacier handbooks by you the drawing of most Plain Bearings is quite 
unnecessary. All you need do is quote the part number. These handbooks will 
save you and your company time and trouble—and that means money. 


= >< Designer's Handbook Wo.1 


. = é ' # ¢ ’ Designer's Handbook Wo. 2 


~ 


DRY BEARINGS 
& MATERIALS 


SILA ed EGY 





HANDBOOK NO. 1 ON STANDARD BEARINGS HANDBOOK NO. 2 ON DRY 
gives complete technical data on fits, finishes, toler- BEARINGS AND MATERIALS 
ances, housing diameters and clearances; advice on gives all data on properties 
assembly, operating conditions etc; also tables of dimensions and tolerances for 
standard sizes of machined bronze bushes, wrapped DU and DQ Dry Bearings and 
bushes, dry bearings and bearing materials. All these Materials — as well as DG and DL 
bearings are available from stock on quotation of a process treatments. 

single part number. 


FREE OFFER sce tts to ot i rth i 


We will send any company, | The Glacier Metal Company offers to designers and draughtsmen 


on receipt of an official 

request, copies of the Glacier 
DESIGNER’S HANDBOOK NO.1 & 2 
for each of its draughtsmen. 


Also to any individual 
draughtsman who applies on 
his company's letter heading. 





WRITE TO DEPT. 2, THE GLACIER METAL COMPANY LTD., ALPERTON, WEMBLEY, MIDDX. 
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Evaporation 40,000 Ibs/hr., 
Steam Pressure 670 Ibs. p.s.i., 
Steam Temperature 860° F 


Contract includes coal and ash handling plant, 
bunkers, water treatment plant, boiler house pipework 


and other ancilllary equipment. 


Consultants: Associated Electrical industries Ltd. 





|. LONDON: Dunster House, Mark Lane, EC.3. 0)” 
YA MANCHESTER: 8 King Street,2, 0 0 
GLASGOW: 116 Hope Street,C.2, © te 
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EDWARD 


aWoO LTD Op 


CONSTRUCTIONAL 





Registered Office and Works: 
OCEAN IRONWORKS * TRAFFORD PARK - MANCHESTER 17 


Tel: Trafford Park 2341 (10 lines) London Office : 78 Buckingham Gate, S.W.1. Tel: Abbey 1948/9 
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STEELWORK 











The illustration shows part of a contract undertaken for 
Thames Board Mills Limited, at Warrington, Lancashire. 
The project comprises large storage bays with direct loading 
facilities from the new diversion of the River Mersey at 
Arpley Meadows: the 50 ft. high gantry which will accommodate 
a travelling crane, has a 50 ft. projection over the quay side. 


ENGINEERS 


BUILDING IN STEEL... 

meets every requirement and can provide the 
basis of a storage hut or the shape of a city. 
Structural steelwork cannot be equalled for 


strength, endurance, adaptability and cost. 
@ woos 
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Massey Double-Acting Drop 
Hammers are made in two ranges, 
the ‘Ram’ type and the ‘Piston Rod’ 
type. Due to the high blow 

velocity achieved by these machines, 
the blow energy as compared with 
gravity drop hammers is much 
higher, which coupled with the 
increased number of blows per minute 
available, ensures far greater 
production. Available in sizes from 
10 cwt. to 8 ton. 


STAND 26, GRAND HALL 
INTERNATIONAL MACHINE 
TOOL EXHIBITION 
OLYMPIA 
JUNE 25th—JULY 8th, 1960 


20 cwt. ‘Ram’ type Double-Acting 
Drop Hammers. 
Messrs. Austin Motor Company Lid. 


MASSEY DESIGNS INCLUDE:- 


Steam and Compressed Air Hammers, 
Pneumatic Power Hammers, Friction 
Drop Hammers, Double-Acting Steam 
and Compressed Air Drop Hammers, 
Counterblow Hammers, Forging 
Presses, Use Rollers, Trimming 
Presses, Tyre Fixing Rolls. 
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DOUBLE - ACTING 


DROP HAMMERS 
for high speed production 


of accurate forgings 





BeS.MEASSEY FE?  opensHAW - MANCHESTER - ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE OF 
FORGING AND DROP FORGING PLANT 
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FUME 
CONTROL 





produces 


Midac Dust & Fume Control 
Plant can provide the answer 
to all industrial dust collection 


problems. 


<4 One of the Midac range of Self 
Induced Spray Wet Dust Arrest- 
ers. Manufactured with capacities 
from 250 c.f.m. to 60,000 c.f.m. 


Our Engineers are readily avail- 
able for consultation, or send for 
leaflet No. Eg.M.101. 





The MIDLAND HEATING & VENTILATION CO. LTD. 
BIRMINGHAM, II. Phone: victoria 3781/5 


LONDON-—BECkenham 1503 GLASGOW Phone: BiShopsbriggs 2667 STOCKPORT Phone: WOOdley 36/1 


y}! COOLING TOWERS & GYRATioy, AIRFOIL CENTRIFUGAL FANS 











MAKERS OF 


1. 
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We are designers and manufacturers of a full range of high-class Power Transmission Appliances 





V_seELt 
DRIVES 


The choice of the Machine Tool 
Industry 


rt 





R. HUNT & CO. LTD. 


ATLAS WORKS - EARLS COLNE - ESSEX '™»? fers Pte 
Telephone: Earis Colne 202 $S8 heavy duty centre lathe. 


Posing the Question? 


To advance the technique of modern surgery to heart 

operations, British Surgeons needed an apparatus and a pump to 
closely match the delicate functions of the human heart. 

After long and careful experimentation with five basic pumping 
mechanisms against damage to blood corpuscles and for 

blood flow relationships, the Mono Pump was established 

by the Hospital Research Team as a superior 





























means of pumping human blood. ee ae 
: . . . This is the small Ormond Mono Pump 
Fer Turbine Thrusts. Pedestal Can this be regarded as confirmation of the Mono Pump specially produced in one size only for use on 
Bearings. Hydro Electrical as a superior principle of trouble-free pumping for industrial Heart Lung Apparatus. Where meticulous 
Installations. Motors. Generators. Service? O ss die beiine Gators ened stile of | hygiene is necessary and an output of up to | 
Paper Making and Extruding ervice ! Ur Can ine nug ers used on a wide range of ] 5000 m./. per minute is required, the pump | 
Machines. Pumps. Fans. Etc., Etc. industrial duties be regarded as confirmation enough? | has useful application to Laboratory or Pilot | 
ee Plant. There are other various types of Mono 
MICHELL BEARINGS Lro The | Pumps ranging in capacity up to 16000 | 
SOUTH BENWELL, NEWCASTLE UPON TYNE | | gallons per hour to cover any pumping duty | 
Telegrams: MICHBEARO Telephone: 34279 | J ee ee or ee ee 
MONO PUMPS LIMITED : MONO HOUSE : SEKFORDE STREET : LONDON E.C. ’ 
| Telephone: Clerkenwell 8911 Telegrams: Monopumps, Phone, London 
a and at:—Belfast, Birmingham, Dublin, Durban, Glasgow, 
P oon Manchester, Melbourne, Newcastle, — MP307 





HANDEL didn’t need BENNETT’S gloves 


es but handlers do! 


A wide range of quality Indust- 
rial Gloves, Mitts, Aprons and 
Clothing in leather, rubber, 
asbestos, plastic and various 
fabric materials are made 
and stocked to suit all trades 
.. and processes. 

Technical representatives are 
available for consultation in all 
parts of the British Isles at short 
notice. 


NAW IOS! BENNETTS ~ a8 
Kot INDUSTRIAL GLovES 


a ee — "i H. G. Bennett & Co. (Gloves) Ltd., Industrial Glove Specialists, Liverpool 23 
Tel. GREat Crosby 3996/7 CVS-1 
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RUHRSTAHL AND STEEL CASTINGS 


Shown above is a Forged Turbine Shaft of Nickel Chrome Molybdenum 
special steel rough turned and trepanned. This shaft for a Steam Turbine is 
17’ long, the largest diameter 58” and the smallest 14”, weight 19 tons. 


This illustration shows the 
top part of the Shell for a 
Rotary Crusher in cast steel 
16’ diameter and 7’ high it 
weighs 36 tons 3 cwt. 


The forged Turbine Shaft shown below in the process of manufacture is made 
of open hearth steel. The largest diameter is 78”, diameter of flange 68}” and 
diameter of shaft 41”. The total length is 41’. Weight finish machined is 47 
tons 4 cwt. 


The illustration above shows a Cast Steel Tyre 17’ 4” dia. 
x 294” deep, weight 25 tons. Ruhrstahl also specialise in 
Rolling Mill Sections for flat rings, angle rings, etc., in a 
wide range of standard sizes and shapes, full details available 
on request. 


ORs e- oe Hedi 


Member of the Asquith M 
Sole Selling Agents for the British Isles ..... HALIFAX HOUSE, STRAND, 


Telephone Tr 


at BIRMINGHAM P} 
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WELDED STEEL PLATEWORK 


in j” to 4” thick Mild Stee! 









PRESSURE VESSELS 








CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


TELEPHONE : RiPpleway 3011-2 



























As a result of increased and 
improved methods of 


production of End Fittings for 








Aeroquip 1525 Low Pressure 





Hose, we are able to offer a 
considerable price reduction 
We 
\ \ over the whole range of these 
© ‘ fittings. 
=+H\eroquip | 
= - 
\ \ Full detailed information 


Water in your air lines? 
VICTOR: CAN HELP! 


available from:- 


LOW PRESSURE LOW GOST & surce on seats @ Gaskers UD. 


FACTORY CENTRE, BIRMINGHAM 30 


Telephone: KINGS NORTON 2041 





YY 
Yyj y 


Ui 


When Replacing Obsolete STEAM BOILERS 











Unsurpassed for efficiency and versatility, the 
Fraser Boiler has the distinctive merit that it 
incorporates a large brick-lined smoke consuming 
combustion chamber, thus complying with the 
requirements of the Clean Air Act. 






Write for illustrated literature 


FRASER & FRASER LTD. 


Bremiey-by-Bow, London, E.3 
Telephone: ADVance 3266 (4 lines) Telegrams: Pressure, Easphone, Londos 
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ROLL CLADDING for permanent protection 


The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 





a —" 


sr 
—————— 








IN TEXTILES 


London Office: 39 Victoria Street, S.W.1. Tel: ABBey 2496 




















in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 


ROSEDOWNs 


ROSE, DOWNS & THOMPSON LTD. 


Old Foundry, Hull, England. Tel: 29864 












MEMBER OF THE POWER-GAS GROUP 
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ARMSTRONG STEVENS 


AND SON LIMITED 
STAFFORDSHIRE 


WILLENHALL 


18 March 1960 
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Tough, 


most thoroughly reliable means of conveying fuels and chem- 


flexible, seamless, all-metal PLESSIFLEX is the 


icals—whether they are gases or liquids, very hot or very 
cold, corrosive or inflammable—from one place to another. 
And this point is overwhelmingly endorsed by engineers 
in the aeronautical, nuclear, marine and chemical industries. 

At pulsing pressures, at high pressures or under vacuum 
conditions, PLESSIFLEX provides the vital link between 
those installations which are 


parts in your subject to 


continual relative movement. 


VISIT LLL 4 9 , 


ant 





‘ 


onduct 


The basic components of PLESSIFLEX are the result 


of continuous development and testing, in consequence of 


which the complete hose units are unrivalled in their high 
Offered in a range of sizes from }” to 2” bore, 
PLESSIFLEX 


may be tailored to your particular requirements. 


quality. 


and in almost any metal you care to name, 


Suitably braided for stability, the tube itself is made from 
material that has been subjected to vigorous pre-process 
analysis—everything in fact about this versatile, incredibly 
robust product is shaped to the ends of higher performance 


and greater safety where such requirements are essential. 








Our engineers are waiting to show you how / PLESSIFLEX ei solve your piping problems 





POWER AUXILIARIES LIMITED - Kembrey Street - Swindon 


Regd. Trade Mark 


- Wilts - Telephone Swindon 6211 


Overseas Sales Organisation — Plessey International Limited, Ilford, Essex Tel: Ilford 3040 


PERFORATED METALS Fop - 


Hg 


EST 1946: 


HAYLE, CORNWALL Tel. 


Hayle 3213 





54 BROWN STREET 


fe] Sere) 4 | 


SiSOduld TH 














A PLESSIFLEX 
application on the 
Bristol Bloodhound. 


YD PALIZA 


$& 





Ss 
pnts Sk 


PEGLER & LOUDEN LTD 


113 NEW BRIDGE STREET 
NEWCASTLE 


87 SHAW STREET 


LIVERPOOL 
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FOR RELIABILITY AND LONG LIFE — 


Me Tededinglon 


WAX-CHARGED COOLANT 
THERMOSTATS 













HEAVY DUTY 
TEMPERATURE AND 
PRESSURE SWITCHES 


t 
ved Soe erm pe ent 
oes 
‘4 
8, 
Hy ee 
: a 


BE Rien recererrae 


SHAFT SEALS 








PRESSURE RELIEF 
VALVES 


SEAMLESS METALLIC BELLOWS 


“e Every Teddington product is backed 


by 30 years experience 


Ask for full technical details or call our Advisory Service 


P . W. BAKER & SONS (SALES) LTD., PACKLESS GLAND DIVISION 


TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 


83 














- egeten: :e y 
ht eat - : 









— 


= 


[Supplement ] 18 March 1960 ENGINEERING 


To withstand ‘shock treatment’ 
in marine evaporators... 


NICKEL-COPPER ALLOY 


DE ad RAP Bere nee, 






















als 


— 


eT ee 





) In the “Maxim” continuous sea-water evaporator manufactured 
by Frederick Braby & Company Limited, an 

ingenious solution is found to the problem of scaling. 

After some 75 to 100 hours’ continuous operation, brine is 
drained from the unit, and the corrugated heating element 

is subjected to a cascade of cold sea water 

which causes sudden contraction, and consequent 

cracking and shedding of the scale. 

In this unit, Monel is used for the heating element 

and evaporator shell. This nickel-copper alloy not only resists 
the corrosive attack of boiling brine and steam in 

continuous operation, but is strong at the temperatures 
employed and withstands the pressures developed in normal 
operation and in “cold shocking”’ treatment. It permits 

the use of thin gauge units with consequent rapid 

heat transfer rates, and confers reliability in general on units which 
can deliver from 750 to 90,000 gallons of fresh water daily. 











‘WIGGIN NICKEL ALLOYS IN INDUSTRY’ 
SEE OUR EXHIBITION > Held at 45 PARK LANE, LONDON, W1 —21st-25th March 

























(Above) This Maxim L120D Unit gives an output of 37 tons of fresh water daily. Monel is 
used for the evaporator shell and the heating element to withstand boiling brine, waste steam 
heating and ‘‘cold shock’’ treatment. 


(Left) The M.S. “Maturata’”’ (7365 tons gross), Messrs. Thos. & Jno. Brocklebank Ltd., 
"TRADE MARK which is fitted with Maxim distilling equipment. 


r-SEND THIS COUPON----~--——-—=—— 
si | 





for a copy of ‘WIGGIN NICKEL ALLOYS’ 


Contains invaluable information on applications of Wiggin wrought nickel 
and its alloys. 








NAME 





APPOINTMENT OF DEPT 





COMPANY AND ADDRESS __ ee 








The heating element of the unit is made in corrugated form to present 
a large heating surface. The unit is subjected to cold brine shock treat- 
ment which causes it to contract and shed its scale. 





EE 'C20B 3 





proto ccstoo ee 


[&6>. HENRY WIGGIN & COMPANY LIMITED-WIGGIN STREET-BIRMINGHAM 16 


TGA C208 
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a Smooth controlled acceleration 


& High starting torque using squirrel 
cage motor 


& Protection of motor, starter and driven machine 
during starting and stall conditions 


Starting and stall torques easily varied over wide 
range without internal adjustments 


Ease in fitting 
Simple and quick alignment 


Horizontal or vertical mounting 


Small distance between shaft ends 
allowing neater arrangement 


Standardized coupling and pulley drives 
can reduce your driving costs 


& Delivery from stock for units to transmit up to 
100 h.p. at 1450 r.p.m. Other units available 
up to 700 h.p. at short notice. 


ne - ie 
y df ve 
"ORS bal 





there is no doubt... 





the advanced design of 


CROFTS ‘‘FREE SPAGE”’ 
HYDRAULIC GOUPLINGS 
AND DRIVES 


will give you all these advantages PLUS ! 
EVERY DRIVE IS GUARANTEED 


send for publication No. 5951 ,L for full technical details 
Write today, and let our technical staff solve your BRITISH & WORLD 
transmission problems PATENTS PENDING 





CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 65251 (20 lines) 
Telegrams : ‘ Crofters Bradford Telex " Telex 51186 





BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 








SG TO CO nit WEEE PAO 
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Yo Maintenance! 


\ FRICTIONLESS 


. Power 
Transmission) with 


. 
4 BROOKHIRST IGRANIC 


induction clutches 


No Weg 









no mechanical 
contact between 
clutch halves 










Brookhirst Igranic induction clutches have 
no mechanical contact between driving and 
driven halves; power is transmitted mag- 
netically. 


These important facts are inherent in its 
design: 


1. No maintenance except a greasing each 
two years’ running time. 


2. No adjustments, no replacements during 
service life. 


3. Torque is infinitely variable. 


4. Idling torque is negligible. 








LMP. SS 
WRITE FOR YOUR COPY Mt - a> y a 

Y. a V77] 
OF PUBLICATION ZB.16 <b ZF 





5. Induction brakes are also supplied. 


a | METAL INDUSTRIES GROUP 


BROOKHIFSST IGRANIC LIMITED 


Sates Headquarters: Bedford Works Bedford - Works: Bedford and Chester 


Area Offices: BIRMINGHAM BRISTOL CARDIFF EAST ANGLIA GLASGOW LEEDS LONDON MANCHESTER MID-SOUTHERN NEWCASTLE NOTTINGHAM SHEFFIELD 


VAKERS OF BRITAIN'S BIGGEST RANGE OF ELECTRICAL CONTROL EQUIPMENT 
BLI5 
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GLENFIELD 
EQUIPMENT 


FOR 


Theimal 
Powe 
Stations 





Glenfield products include a complete selection of 
Valves, Sluices and associated equipment for flow control 
and allied purposes in circulating and subsidiary water 
systems of conventional and nuclear power stations. 


Illustrated are electrically-operated outside-screw 
Sluice Valves and Tilting-disk Check Valves on the 
circulating water pumping plant of a large modern 
station in England ; and one of a number of electrically- 
driven dry-well single-faced Sluices made for the inlets 
of the pump suction chambers of another important 


new station in England. 








KENNEDY. LIMITED. KILMARNOCK 





Head Office and Works : KILMARNOCK, SCOTLAND 





Se: 
Sarl La ~ ———< atin +o are tee 
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PIKROSE SIzE H2 


HYDRAULIC MAN-RIDING HAULAGE... 


the machine with the attributes that 
engineers have sought for years 


AUTOMATIC HYDRAULIC DRIVES AVAILABLE FOR 
BUNKER CONVEYORS - CONVEYORS « POWER LOADERS + DOORS - 
CREEPERS, ETC. » POWER PACKS SUPPLIED FOR GENERAL USE 








Simplicity of forward Infinite speed Impossibility of 
overloading — resulting 





or reverse direction variation from 


using only one creep to maximum. from the automatic 


control lever. hydraulic feature. 


_ . . , ° ° FOOTBRAKE 
rhe new hydraulic drive provides infinite speed control from zero to 


maximum speed in either forward or reverse direction by means of 

a single lever control. In neutral position full hydraulic lock is applied 
apart from the action of the hydraulic or manual brakes . . . . Inching and 
creep speeds are inherent in this machine and they combine with 

a simplicity and sensitivity of control impossible to achieve otherwise. An dbvidead 


The visual indicator shows the position of the load. 4-language catalogue 
“ is available 


HYDRAULICALLY 
OPERATED BRAKE 
INDICATOR 


CONTROL LEVER 





IMPORTANT ADVANTAGES: 
Smooth acceleration and elimination of rope snatch « Impossibility of overloading the electric motor 
giving economical power consumption (a substantial saving over long usage) - In neutral position 
full hydraulic lock applied - Spring loaded brake, hydraulically controlled, supplements separately 
operated foot brake - Visual indicator shows position of load + Inherent safety of this 
power medium + Different sizes available. 


AUSTIN HOPKINSON & COMPANY LIMITED Mining Engineers: 


* ENGLAND + TELEPHONE + DROYLSDEN 1368 


DELTA WORKS + AUDENSHAW + LANCASHIRE 
A.H.147 
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“That new Power Station 








deserves a 





Special Service to Architects 
and Planning Surveyors 


Architects and Planning Engineers who are 
contemplating the incorporation of overhead cranes in 


new buildings or extensions are invited to write for our 


Table of Clearances, Weights, Wheel Loads, etc., for 
Standard E.0.T. Cranes. Advice on all lifting problems 


gladly supplied by our technical staff without obligation. 





JOHN SMITH (KEIGHLEY) LTD. P.0. BOX 21 THE CRANE WORKS KEIGHLEY YORKS 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley 





London Office: Buckingham House, 19/21 Palace St, Westminster, London SW1. Southern Counties Office: Brettenham House, Lancaster Place, London WC2 





I , 





setae ene nga aon Wo 0 5 


When faced with any industrial problem 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 
KEITH BLACKMAN LTD 
MILL MEAD ROAD -LONDON - NI7 


Branch Offices : Birmingham - Bristol - Glasgow - Leeds 
Leicester - Manchester - Newcastle-upon-Tyne. 








(Supplement 





18 March 1960 ENGINEERING 





MORE AND MORE PLANT 


for fume and dust extrac- 
tion, cooling, drying and 
other applications is being 
installed incorporating all 
types of ‘Tornado’ fan 
engineering equipment. 
The success with which 
such plants are operating 
throughout a wide range 
of industry results from 
the combination of our 
own extensive experience 
and the close collabora- 
tion of leading contract- 
ing and consulting en- 
gineers. 


DUST EXTRACTION 


Foundry dust exhaust plant 
for Sinclair Iron Co. Ltd, by 
whose courtesy this 
photograph is published. 








839 
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Pilkingtons’ 
‘Armourplate’ Glass 


For strength with vision 


Extremes of heat (scientifically applied) 


are rcutine tests for ‘Armourplate’ 
Toughened Glass. These show its high 
resistance to thermal shock. It can be 
heated to 270 degrees Centigrade and then 
have cold water poured upon it; the 
splashing of molten metal upon it does not 


affect it. This thermal strength is coupled 


with a high degree of mechanical strength 
and clear, undistorted vision to make 
‘Armourplate’ the ideal material for 

many industrial and engineering uses. 

For full details consult the Technical Sales 
and Service Department, 


PILKINGTON BROTHERS LIMITED 


Head Office: St Helens, Lancashire (Tel: St. Helens 4001) 
London Office: Selwyn House, Cleveland Row, St. James's, S.W.1 (Tel: Whitehall 5672-6) 


‘ARMOURPLATE’ is a registered trade mark of Pilkington Brothers Limited 
Supplies are available through the usual trade channels 
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HARLAND 


PUMPSETS FOR HOLLAND 








Harland Compensated Boiler Feed Pumps driven by Harland totally enclosed water cooled motors are 


now operating in two of Holland’s latest power stations. 
Pump duty : 280/300 tons per hour against pressure of 3,180 p.s.i. 
Motors: 3,200 b.h.p., 10,500 volt, 2,970 r.p.m. 


THE HARLAND ENGINEERING CO. LTD., 
ALLOA, SCOTLAND 


London and Export Sales Offices: Harland House, Park Street, W.|. 
BRANCHES IN BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM, TIMPERLEY (CHESHIRE), WOLVERHAMPTON AND OVERSEAS 
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But not an odd one out at Millspaugh. This charging bucket is a typical One of a number of M.S. 
heavy-duty fabrication built by Millspaugh for the Steel Industry. Charging Buckets built recently 
Millspaugh research, Millspaugh know-how, Millspaugh brains and <4 perayehtayte - 
brawn, producing fabrications to be relied on, are a big part of to-day’s aig thea 


industrial scene. 


WELDING AND FABRICATIONS BY 





MEMBER OF 
MILLSPAUGH LIMITED, ALSING ROAD, SHEFFIELD 9. THE HADFIELDS 
Tel: 42411 (5 lines). Telex. 54-107 GROUP 
LONDON SALES OFFICE : 22 CARLTON HOUSE TERRACE, S.W.1. 
Tel : WHItehall 7107 
LONDON - PARIS * ROUEN -+- MONTREAL - OWEN SOUND 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE CRANE & BOOTH LTD. 


incorpor ating 








Clyde Crane & Engineering Co., Mossend, Lanarkshire. Telephone : Holytown 412 (6 lines) Grams : Clyde Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Telephone : Pudsey 3168 (6 lines) Grams : Cranes Rodley Telex, Telex. 55159 
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The 1200 series 


THE MOST 
WIDELY USED 
COMMERCIAL 

COMPUTERS 

IN BRITAIN 


Users say... 


* 30,000 stock items held 
throughout the U.K. 
accurately reviewed each 
month, correcting unbalance, 
excesses and shortages, and 
considerably reducing 
the stores holding.’ 


‘Positive control has reduced 
work in progress by 55%, 
the production cycle by 40°%, 
and shortages by 80°.’ 


* With two computers we 
processed 2,048,000 subsidy 
claims last year totalling 
£47 million, and payment 
was much quicker.’ 


The 1202 general-purpose com- 
puter is a tried and proven 
success in companies both large 
and small. It is the latest ina 
series that has already exceed- 
ed more than half the combined 
sales of all other commercial 
computers ordered and deliver- 
ed in Great Britain. 


ASK FOR I-C-T SERVICES Special- 
ist Advice, Films, Education, 
Training and Demonstrations. 


S teeenteeeenenneenneen a ner em mee we Cee eA So or SA aa Ne eo 
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Some users of 


ICT 


1201 and 1202 
computers 


THE MORGAN CRUCIBLE CO. LTD 

MONSANTO CHEMICALS LTD 

BRITISH RAILWAYS, WESTERN REGION 

I,C.l. LTD (ALKALI DIVISION) 

MINISTRY OF SUPPLY, CHESSINGTON 

PROVINCIAL ADMINISTRATION OF THE 
CAPE OF GOOD HOPE 

IRISH SUGAR CORPORATION 

SHELL REFINING COMPANY LTD 

O.K. BAZAARS (1929) LTD, SOUTH AFRICA 

GUEST, KEEN & NETTLEFOLD 
(MIDLANDS) LTD 

WEST RIDING COUNTY COUNCIL 

THE GENERAL ELECTRIC CO. LTD, 
BIRMINGHAM 

MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 

MIDDLESEX COUNTY COUNCIL 

SOUTH WESTERN REGIONAL HOSPITAL 
BOARD 

1-C-‘T LTD, LETCHWORTH ° 

BRITISH TIMKEN LTD 

COMMONWEALTH BUREAU OF CENSUS 
STATISTICS, AUSTRALIA 

H.M. STATIONERY OFFICE 

BRITISH RAILWAYS, DARLINGTON 

GENERAL POST OFFICE 

GENERAL MOTORS S.A. LTD 

PILKINGTON BROTHERS LTD 

NOTTINGHAMSHIRE COUNTY COUNCIL 

BRIGHTON CORPORATION 

BIRMINGHAM CORPORATION 

MINISTRY OF FINANCE, NORTHERN 
IRELAND 

L-C-T LTD, CASTLEREAGH 

H.M. NAUTICAL ALMANAC 

NOBLE LOWNDES & PARTNERS 

MONTAGUE BURTON LTD 

DURBAN CORPORATION, SOUTH AFRICA 


International Computers 
and Tabulators Limited 


149 Park Lane, London, W1 
and offices throughout Great 
Britain and overseas 


| ee ee eee Tee mem N me Ma mene Trea rr nye renee 
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Are YOU concerned\with 


SPEED and \SPACE P. 





GEARING UP or GEARING DOWN 


for INDUSTRIAL and MARINE applications . . 


A\ILILIEN - stoECKICHT 
EPICYCLIC GEARING 


The most compact speed-reducing or speed-increasing arrange- 
ment for all types of prime movers and/or driven machinery 


Please address all enquiries for gearing to ATLAS WORKS, PERSHORE, Worcs. 
Telephone: Pershore 110. Telex. No. 33288 


re PARRY) Cae EIBEDFORD 
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Coal picking belts. High Pressure Gasholders. 


FOR ALL ROUND 

SATISFACTION 
combining sound 
design, materials and 
workmanship 








CLAYTON SON & CO LTD. 


ENGINEERS 
HUNSLET LEEDS to 





(Top) Precision welded steel pipes. 


(Below) Concrete lined and sheathed pipes. 


Hopwood vertical boiler. 


























Thermofor Catalytic Cracking unit at Mobil Oil Company's Coryton Refinery 


LuamraToRQvuEVALVE CONTROLS 


EanmxrToreawe VALVE CONTROLS LTD. Newbury, Berkshire. Telephone: Newbury 1701 


An associate company of Opperman Gears Limited. 














Sporting 
Varine or 
Historical subjects 
Classical paintings 


ROBINSON 





Does your Calendar attract like this? 


rule. Look to next year’s calendar now, and with time to choose 
the best, talk it over with Robinsons. 


NEXT TIME you can make quite certain it does by consulting 
Robinsons of Bristol who have the finest selection of stock 
calendar subjects in the country— with exclusive rights to many 
outstanding illustrations. ‘They can also produce new designs 
based on your own original ideas—or theirs. 

Whatever the subject, whatever the quantity (anything from 50 to 
50,000 upwards), outstanding printing and production are the 
LIMITED, BRISTOL, AND ASSOCIATED COMPANIES 


TCA RP1I9/4 


THE CALENDAR DIVISION 


obinsons /4// 





























A ROBINSON LIMITED, BRISTOL, AND ASSOCIATED COMPANIES 
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Sy HEAVY 


‘< CASTINGS 


One of the largest foundries in the world 
is operated by Distington Engineering 
Company, which specialises in 
the production of heavy castings In 


hematite, grey and special irons. 


DISTINGTON ENGINEERING 
COMPANY LIMITED 


Workington, Cumberland 


Jurtiniiin 
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DALLOW LAMBERT 


dust control equipment for industry 
DALLOW LAMBERT & COMPANY LIMITED, THURMASTON, LEICESTER 





101 
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If you have a dust problem, we have an answer to it—an answer based 
on over 30 years’ specialisation in industrial dust collection. During 
that time, we’ve settled pretty well every kind of industrial dust: 
metal, wood, plastic, food, chemical, and se on. We’ve done it with the 
help of up-to-the-minute scientific research and the widest range of 
equipment made in this country: filters, large and small unit col- 
lectors, wet collectors (particularly useful for fine or explosive dust), 
and complete plant installations. All our collectors are self-cleaning 
and are designed for either fully or semi-automatic operation. 
See us for dust—and settle it once and for all. 
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The completion of yet another big Hitachi job was recently marked 
by the successful factory tests of a 137,500 kW Francis Turbine. 
This is the first of a pair to be built, together with two 125,000 kVA 
generators for the Miboro Power Station in Central Japan. 


This vertical-shaft Francis turbine is specified for a speed of 225 rpm, 
a maximum effective head of 200m and 76.6m3/sec water flow, 
making it one of the largest units of its kind in the world. Its runner 
has a maximum diameter of 3.7m and the main shaft a diameter of 
95 cm. The spiral casing, which was constructed in 13 sections to 
facilitate transportation to the site, has an inlet diameter of 3.35m 
and an outer diameter of 11.2 m. 


Tokyo Japan 
Cable Address: “HITACHY’ TOKYO 
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Horstmann—A gauge of accuracy 


And—for good measure—the Horstmann Model 52 Screw Caliper Gauge incorporates 
several features which make it versatile, easy to handle and long-lasting. 

One of its advantages (as can be seen from the illustrations) is that there are 
no projections from the side of the Caliper frame; therefore, shouldered work can 
easily be gauged. Adjusting screws allow for a wide range of work diameters and 
tolerances, and are used for readjusting to size when the gauge becomes worn. 
The depth of the anvil section prevents shearing and makes the Horstmann Model 52 
ideal for gauging Acme forms of thread. The radiused anvils do not roll and can 
be used for either left- or right-hand threaded work-pieces. The Caliper is normally 
supplied as a ‘GO’ and ‘ NOT GO’ combination gauge so that both tests can be 
applied in one action, but is also available as ‘GO’ only or ‘ NOT GO’ only. It is 
manufactured in a full range of B.A., American, Unified, Whitworth and Metric 
forms of thread. 

Horstmann also make screw or plain Plug and Ring type gauges. All these 
precision instruments are guaranteed for accuracy, hardness and finish to the 
F requirements laid down by the National Physical Laboratory and British Standards 
Institution. 

We shall be delighted to send you descriptive leaflets. 





PLUG, RING & CALIPER GAUGES 
put accuracy in your hands. 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS, BATH, ENGLAND _ Tel: 724! 
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HE ENOWNED MAKE FOR GREATER EFFI-| 


1B) I N G —_ 1D) O N G CIENCY BY USING DING-DONG 


HACKSAW BLADES. ONLY THE 
H ACKSAW BLADES FINEST ALLOY STEELS ARE 


GULAR- TUNGSTEN & HIGH SPEED STEEL USED IN THEIR MANUFAC- 
TURE, EVERY STAGE OF WHICH 


s caneruccy cneckeo 7o| Mm DELO MAYOLU ME Galo) UVan dar Ran gent 


ENSURE EACH BLADE GIVES 
A FIRST-CLASS PERFORMANCE 


AND EVERY SATISFACTION. a 
DING-DONG bit rey tu be 
BLADES | 
ARE SOLD BY ALL | 
| 

















THE LEADING 
TOOL DEALERS 


fore) Op Kem e}ie)',"ar- Wale) k= 





| 
MANUFACTURED BY 
CHARLES BAYNES LTD., KNUZDEN BROOK, BLACKBURN, LANCS. 


es) §=61 your profits? 














COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


The heating elements of bakers’ 
steam tube ovens are generally 
solid drawn steel tubes. The 
combination of over-heating and 
high pressure is likely to cause 
violent and dangerous explos- 
ions but, should the tube have 








General Machine Castings made te customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 
Send your enquiries to :— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 








New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: ‘‘ Gears”! hidden flaws, explosions may 
een omemanennin occur without  over-heating. 
Such a disaster could be tragic, 
but must certainly entail loss of 
time, output and profits. 
T h @ _—__ Efficient production planning aims at 
eliminating a// wastage. This means, in Vv | k 
e machine control, substituting precision uican now 
meaning methods for the guesswork of manual 
\\_ ones with their attendant material Overheating is one of many factors to cause explosions in 
CoE Fy std Meme wate when towing down. ovens. The expert who knows them all, and just where to 
SMITHS Predetermined Counters look for potential faults and danger spots—and not only in 
operate at an exact count; they offer you ovens—is the Vulcan Engineer Surveyor. 
reliable precision control. With a 
speed of count as high as 4,000 per min., Industrial accidents need never happen if he regularly 
abese strong, robust instruments inspects machinery—your machinery. The inspection and 
are ideal for applications requiring 
counts of repetitive lengths or protection of boilers and cranes, lifts and hoists is what 
numbers—cloth lengths, coil Vv ‘ . ee nee 
aocas - ; ul : ciali , 
windings, peckaging end batching can provide. It is a spe st’s job. Vulcan are the 
sequences, for example. specialists. That's why insurance brokers know that safet 
Pp y y 


Production 
Pianning 


first is Vulcan first. 


ulcan are specialists 


Uy 
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WlhMi 
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\ 
\ May we send you FREE ‘Vulcan'—a journal 
Can be set to N for all users of plant and machinery with 
any number between reports of accidents and safety hints. 
I and 99,999 Write to Dept. 19 





FOR IMMEDIATE DELIVERY THE VULCAN BOILER 








Wine mate 80 & GENERAL INSURANCE CO. LTD 
67 KING STREET, MANCHESTER 2 
INDUSTRIAL INSTRUMENT DIVISION 
Chronos Works, North Circular Road, London, N.W.2 Telephone: GLAdstone 1136 


AP /}#05 
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ROTARY COMPRESSORS L702 


‘ONL FREE’ 
COMPRESSORS AND 
VACUUM PUMPS 


DESIGNED FOR SPECIALISED SERVICE IN INDUSTRY 
Northey Positive Rotary Compressors and Vacuum Pumps 
are precision made machines noted for their ‘‘OIL FREE” 

feature, simplicity and reliability. 


[Supplement ] 





TELEPHONE: PARKSTONE 4900 rd 


Supplied for hand and motor drive to suit the size 
of your production. Well designed and con- 
structed, they are space and weight saving, there- 
fore, cost less initially: efficient as they produce 
good, clean, accurate tubes and curved panels with 
less fuss and trouble. In brief, they have many 
interesting features:— 


Pyramid roller formation 
Self-supporting top roller 
Swing-free end to top roller 


Only one adjustment each end, with indicators for 
various diameters. 

Motor drive is compact with two-direction con- 
troller and magnetic brake. 














Model No. ..J TRH 24] TRH 26] TRH 28] TRH 44 

‘Capacity in > metal “pape. “ieee ar 
mild steel | 4 *# | 72° x4" | 96° xs 48’ xi 

“Diameter of - a ‘ ‘ 
top roller 4 5 6 54 























The above are for motor drive; 48” x 4” and 72” « 
can be supplied for hand operation 


Designed and built by . . . 


TJ Edwards 








ALDER ROAD: PARKSTONE : POOLE : DORSET 


LINES) 


NEW @gg) BENDING ROLLERS for sheet metal and plate 


Choice of a bending roller is important . .. make sure you get a good modern machine which will handle your work 
easily and fast, make sure your operator likes it, too! 


5, 
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SHOT BLAST BARREL 


COMBINED WITH FABRIC SCREEN FILTER, FAN AND 
ABRASIVE CLEANER. ALL ABOVE FLOOR LEVEL. 


Fan and Barrel are independently motor 
driven so that Fan can run constantly. 


FOR CLEANING SMALL AND MEDIUM SIZE CASTINGS, 
FORGINGS, PRESSINGS, STAMPINGS, Etc. 


J. W. JACKMAN & COMPANY LTD. 
VULCAN WORKS, BLACKFRIARS RD., MANCHESTER, 3 


Telephone: DEANSGATE 4648 (three lines) BLAST, MANCHESTER 





Telegrams 








You will both approve of the latest .. . 


Besco Plate & 
Sheet Metal 
Bending Rollers ® 


MODEL TR 







li 


a 









Registered Design No. 891455 


Excellent terms; monthly account, hire purchase or the FJ/E Machine Hire Plan. 


Lid 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W./ 
Phones: EUSTON 468! (7 lines) 3771 (4 lines) Grams: Bescotools London NW! 


LANSDOWNE HOUSE, 4! WATER STREET, BIRMINGHAM, 3 
Phones: CENtral 7606/8 Grams: Bescotools Birmingham 3 
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To produce ... this machine 
this braided requires 1300 MILES 
“er of Austenitic Stainless 
S' diameter Steel Wire of any gauge 
tubing... each week 














Photo by courtesy of Messrs. B. & F. Carter & Co. Ltd., Bolton, Lancs. 













For the best results... We can cover all your requirements 


and trouble-free operation on these and other ee reruns > ae. +. 

: DTD 189 * DTD 489 * DTD 549 - DTD 571 
machines—you are recommended to use our DTD 734 ‘ DTD 2002 * BS 2056 * BS 1554 
AUSTENITIC STAINLESS STEEL WIRE BS 1453 ° W 10° Wil ° E20 ° AISI 302 
which can be drawn to your own Specification OOS: ae eee, eee 


, or to your own 
or those mentioned alongside. specifications. AID and ARB approved. 


STAINLESS STEEL ite The Barracks, Langsett Rd., 


SHEFFIELD 6. 


60 M PA NY || M IT al Phone: 344241/2 Grams: “Finewyre” Sheffield 








AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 10288 
is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600°F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

@ Pressure tight joints. Ends screwed to B.S. 21 

@ Heavy bonnet reinforces body 

@ Circular seat supports for minimum flow resistance 

@ Expansion cavity prevents wire drawing on seat 

@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 

@ Large hexagons for simple servicing 

@ Available in a wide range of sizes 


For detailed information, please write for new leaflet 


PEGLERS LIMITED : BELMONT WORKS * DONCASTER Also at 28 Thorp Street - Birmingham, 3 
London Office and Warehouse: PRESTEX HOUSE : MARSHALSEA ROAD ° S.E.I. 


TGA SFI8 
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Silhouetted against a grey London sky these Stothert & 
Pitt 3 and § ton cranes with maximum radii varying from 
65 ft. to 90 ft. stretch as far as the eye can see. 


i 


wks SLR 


-, 
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Many thousands of miles away, 3 ton cranes with 3 KANDLA, INDIA 
legged trucks and a maximum radius of 75 ft. speed up 
cargo handling in India. Also in use at the same port 
are 6 and 10 ton cranes with maximum radii up to 75 ft 


In East Africa, the use of Stothert & Pitt 3 ton cranes BEIRA, EAST AFRICA 
with a 55 ft. maximum radius ensures the quick turn 
round of large cargo shins. 


+ 
1 


‘4 


egg 
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Always busy are these 3/5 ton semi-portal cranes with GOTHENBURG, SWEDEN 
maximum radii of 96 ft. and 69 ft. which dominate a 
dockside scene in Sweden. 


STOTHERT & PITT CRANES 


— FIRST IMPRESSIONS OF THE WORLD'S PORTS 
LIMITED| STOTHERT & PITT LTD - ENGINEERS 


London Office: 





* BATH - ENGLAND 


38 Victoria Street, $.W.1. Midiands Office: Great Western Bulidings, 6 Livery Street, Birmingham 3. 


SP104 
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High 
flying 
exports 
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— They’ve got experts in every major city in the world. 


Well, now | know... fi RY primavane 


e suitable 


that KLM go in for freight in a big way -< pump is of the single-s mp suction is under 
This Pp vices where the pump mping liquid 
for those yes onditions, and the pumpPl'is 
“ drowne C 


free of entrained ga5- 


You'll see many world-famous 
manufacturers’ labels on 
freight going KLM. Big firms 


ac 
know it's the fast and reliable * PF Y t mi av 


way to deliver orders to 


overseas customers. It will pay < of the self-priming oe 
you to trust your freight to This pump a ary to extract air ift is 
the expert hands of KLM, too. Where it !s egg one large suction li aN 
Consult your Air Freight the suction edt? cmon " pump 's 5 
Agent or KLM Royal Dutch required, the 
ROvAl DUTCH Airlines, Air Freight Division. recommended. 
AIRLINES 67 Clerkenwell Rd., London, E.C., 


Tel: Mayfair 8803 and at 

Birmingham, Manchester, 

Glasgow and Dublin. [r 
‘D) awson & ELGIN WORKS, CLYDEBANK, 


SCOTLAND. 


| 'D) own i e Ltd Telephone : Clydebank 2271 /2/3 


Telegrams : ‘‘ Pumps” Clydebank. 
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STEEL ROLLS 


Forged and cast steel Work Rolls, Com- FOR BLOOMING MILLS 
posite Back-up Rolls, and cast steel COGGING MILLS 
Back-up Rolls in carbon or alloy steels 

PLATE MILLS 







to suit the particular applications and 


service conditions. 











FORGE 1 GINEERING CORPORATION LTD 
ENGLISH STEEL CASTINGS CORPORATION LTD 





shelly pice subsidiaries of English Steel Corporation Ltd., Sheffield 
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It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 


ae without costly delays. 
Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification. 


S “ As sound as a Gloucester Malleable casting” is no mere phrase. 





Blackheart Malleable Pearlitic Malleable 





Elongation 18% Elongation $a ys 


| Gloucester Gloucester Lamellar 
| Yield Point 12 tons Yield Point .. 292088 
l 








Tensile Strength 2§ tons psi Tensile Strength 35 tons psi 


\ sound as a Gloucester casting! 








Differential Cage in 


Malleable Iron. Weight 8} lbs. 
Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 - Telegrams : ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 





ALL-OUT 
SERVICE 
WITH KONTITE 


When you specify KONTITE fittings you are 
assured of prompt delivery from the 

largest range of pipe fittings in the trade. 
You receive your order by return, or at the 
very most within a few days. You save time, 
labour and costs, because KONTITE fittings 
are designed to make highly efficient joints 


at the turn of a spanner. Send for the 





fully illustrated catalogue of KONTITE fittings. 





Pian right with KONTITE 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE : BOLTON 3041 - Londen Office: 36 Victoria Street - SW1 - Telephone : Abbey 2144 + A member of the ALENCO group of compani¢ 





# 
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Modern slow-speed compressor drive with overhung rotor 


Brush synchronous motors provide the most 
compact electrically driven compressor 


arrangement possible. 


@ Flywheel effect incorporated in 
motor—no other flywheel required. 


No bearings. 
@ Automatic starting. 


Static or rotary excitation and 
automatic static power factor control 
with cycling loads. 








SL” Totally enclosed water cooled motor 


for rubber mixer drive. 


[BRUSH ROTATING MACHINES 


For further details apply to: 





BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH ENGLAND santana 
Es 
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Britain's top designers of industrial 
machinery choose more Fordson 














power units than any other. For very 
good reasons too... proved reliability, 
high output at low cost in the toughest 
conditions, almost unlimited choice of 
build-ups in the 30-40 b.h.p. and 40-50 
b.h.p. classes, and the backing of the 
Fordson world-wide service and 





spares organisation. And all with the 
low costs that come from quality, vol- 
ume production in the great Dagenham 
plant. Write for detailed specifications. 








ON 
FORDSON 






by 
= 





PRESSED STEEL 


sections : trench sheeting : road forms 






troughing : dovetail sheeting : gutters 
PALLETS and STILLAGES 
PRESS BRAKE WORK OF ALL DESCRIPTIONS 


including holing and welding as required. 













DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. Telephone : SLOane 2275 





TE lil Nl Neem maiR 


DORMAN LONG 
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CASTING SPECIALISTS 
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HYDRAULIC RAIL 
BENDER (REGISTERED 
PATTERN) FOR BENDING 
SIDEWAYS ACROSS THE 
FULL DEPTH OF RAIL. 
FOR ALL SIZES OF RAILS 
UP TO No. 11,BS SECTION 

126 LBS/YD. 






Write for 
List 
No, Ryl 157 






















RYLAND STREET WORKS, BIRMINGHAM, 16. Tel.: EDGbaston 3508-9 Grams: OLDENS B’HAM 








EW LIFE 


WITH A 


WELLS 
OIL FILTER 


Six standard sizes, available_ from 
stock, for all Engineers and other users 
of oil. 

Write for Section ‘‘C”’ leaflet. 

Also makers of oil Storage Cabinets and 
Barrel Pourers. Portable Paraffin Heater 
Plants for works and outdoor use. 


A.C.WELL 





& CO. LTD.., 


MOUNT STREET 
HYDE, CHESHIRE 


Telephone: HYDE 2953 
Telegrams: “ UNBREAKABLE " HYDE 














[Supplement | 


18 March 1960 ENGINEERING 





. are you still losing time and money by repairing 
screw threads in the old-fashioned way ? 
Heli-Coil Screw Thread Repair Kits enable you to 
replace weak or stripped threads in minutes, at a cost 
almost too small to estimate! 
Simply drill, tap and install a Heli-Coil Insert to 
produce a conventional thread many times stronger 
than an unprotected thread. It will outlast the rest 
of the part! 
Although the cost of Heli-Coil Inserts is negligible, 
they are capable of making items serviceable when the 
metal is too worn to withstand ordinary screw 
thread repair. Years of use can now be obtained 
from parts that would otherwise have to be scrapped. 
The cost of complete replacements is saved and the 
inconvenience of delays. Three standard types of 
Heli-Coil Repair Kits are available, plus Special 
Purpose Kits “ tailored’? for particular products. 
Heli-Coil Inserts are made with either English, 
American or Metric Threads. 


HELI-COIL™ 


screw thread 
repair kits 





isa 
registered 
trade mark 


MAIL THIS COUPON FOR FULL INFORMATION | 
ABOUT HELI-COIL 


| 
| 
PLEASE FORWARD ILLUSTRATED LITERATURE ON | 
HELI-COIL SCREW THREAD REPAIR KITS TO: : 


ERIN SPOR In ote 9 TREE Ena 


ARMSTRONG PATENTS COMPANY LIMITED 
Eastgate, Beverley, Yoricshire 


Tel.: Beverley 82212 (6 lines) 
APL 48/K 15 


SS << scc_ cc" 





| 
| 
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The quality of 
workmanship for 
which Sulzer is 
renowned is 
Em a 
every machine 
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Axial Flow Blower for blast 








please write for literature to: furnace air. Type A.C. 7st. 45-70. 


Supplied to the Societe 


SULZER BROS. (LONDON) LTD. des Hautfourneau de la Chiers 


51 Bedford Square, London, W.C.1. Longwy, on test bed in works, 







Telephone: MUSeum 7890 upper casing removed. 
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HOPKINSONS’ 
HIGH PRESSURE 
VALVES 

AT 

jenn | HIGH MARNHAM 
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Electrically-assisted 
Torsion Bar safety valve 









Yét another important power station 

operating at very high pressures and temperatures 
(2450 Ib/sq. in., 1060 deg. F.) relies on 
HOPKINSONS’ valves. Our supplies to High 
Marnham include :- 


Torsion Bar safety valves 

“ Hylif” spring safety valves 
Combined stop and non-return valves 
Non-return valves 

Parallel-slide valves 








Motorised Hopkinson-Ferranti valves 
ngage Electric valve controls 
Pressure-sealed Lid *Uniflow” valves 







Joint Automatic isolating valves 


Pump leak-off equipment 

Strainers. Steam traps 

Safety valve silencers and expansion chambers, 
etc. 








HOPKINSONS LIMITED *- HUDDERSFIELD B 
LONDON OFFICE: 34 NORFOLK STREET STRAND W.C.2 . 


HVI20 





Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2. 
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Why brushless ? 






Because there are NO BRUSHES to inspect and renew 
Because there is NO CARBON BRUSH DUST to endanger insulation 
Because there are NO SLIPRINGS to be re-ground 

Because there is NO COMMUTATOR to be skimmed 

Because there is NO ROUTINE MAINTENANCE except bearing checks 
Because all this drastically cuts maintenance costs 


That’s WHY shipowners are installing AEI BRUSHLESS alternators 


AEI Brushless high-speed marine alternators cut 
maintenance costs, reduce shut-downs and save space. 
They can be supplied in ratings up to 1,750 kW. 

A transistorised voltage-trimmer gives good steady-load 
voltage regulation and high speed of response. 


Write for leaflet G14051 


Associated Electrical Industries Limited 
Heavy Piant Division 
RUGBY AND MANCHESTER, ENGLAND 





A5434 





Wrapper page vii ENGINEERING 18 March 1960 





Designed for 
Ease of installation 


andEase of access 
—‘LG’ Switchgear 


Inside view of Type LG IC/44 Circuit-breaker 
showing contacts in ‘open’ position. 


Types LG IC/44 and LG 2C/44 


Type LG 1C/44 for 22 and 33 kV service 
Type LG 2C/44 for 44 kV service 


Breaking Capacities 
up to 750 MVA at 22 kV 
up to 1000 MVA at 33 and 44 kV 


Current Ratings 
400, 800 and 1200 amp 











TYPE LG OIL CIRCUIT-BREAKERS have been designed primarily for service in 

outdoor switching and transforming stations, but their compact design is equally suit- 

able for indoor service where open type equipment is required. A notable feature of LG Circuit-breaker gives ease of access 
construction is the freedom of access afforded to the contacts. LG Oil Circuit-breakers to the contact system from the rear 
are readily adaptable to system requirements, and can be quickly installed as they are when the tank is lowered. 

shipped complete with only the supporting frame removed. 


For further particulars, write to AEI Switchgear Division 
Trafford Park, Manchester |7 or to your local AEI office. 


SWITCHGEAR DIVISION 
Associated Electricalindustries Limited 


Trattord Park, Manchester - Higher Openshaw, Manchester - Willesden, London 


F/A 907 





